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FOREWORD ; This  report  presents  the  results  of  the  bioassay  of 
methyl  parathion  conducted  for  the  Carcinogenesis  Testing 
Program,  Division  of  Cancer  Cause  and  Prevention,  National  Cancer 
Institute  (NCI),  National  Institutes  of  Health,  Bethesda, 
Maryland.  This  is  one  of  a series  of  experiments  designed  to 
determine  whether  selected  chemicals  have  the  capacity  to  produce 
cancer  in  animals.  A negative  result,  in  which  the  test  animals 
do  not  have  a greater  incidence  of  cancer  than  control  animals, 
does  not  necessarily  mean  that  a test  chemical  is  not  a 
carcinogen,  inasmuch  as  the  experiments  are  conducted  under  a 
limited  set  of  circumstances.  A positive  result  demonstrates 
that  a test  chemical  is  carcinogenic  for  animals  under  the 
conditions  of  the  test  and  indicates  that  exposure  to  the 
chemical  is  a potential  risk  to  man.  The  actual  determination  of 
the  risk  to  man  from  chemicals  found  to  be  carcinogenic  in 
animals  requires  a wider  analysis. 

CONTRIBUTORS ; This  bioassay  of  methyl  parathion  was  conducted  by 
the  NCI  Frederick  Cancer  Research  Center  (FCRC)  (1),  Frederick, 
Maryland,  operated  for  NCI  (2)  by  Litton  Bionetics,  Inc. 

The  manager  of  the  bioassay  at  FCRC  was  Dr.  B.  Ulland,  the 
toxicologist  was  Dr.  E.  Gordon,  and  Drs.  R.  Cardy  and  D.  Creasia 
compiled  the  data.  Ms.  S.  Toms  was  responsible  for  management  of 
data,  Mr.  D.  Cameron  for  management  of  his topatho logy , Mr.  L. 
Callahan  for  management  of  the  computer  branch,  and  Mr.  R.  Cypher 
for  management  of  the  facilities.  Mr.  A.  Butler  perforaed  the 
computer  services.  Histopathologic  evaluations  for  rats  and  mice 
were  performed  by  Dr.  D.  A.  Willigan  (3).  The  diagnoses  included 
in  this  report  represent  his  interpretations. 

Animal  pathology  tables  and  survival  tables  were  compiled  at  EG&G 
Mason  Research  Institute  (4).  Statistical  analyses  were 
performed  by  Dr.  J.  R.  Joiner  (5)  and  Ms.  P.  L.  Yong  (5),  usin^ 
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SUMMARY 


A bioassay  of  methyl  parathion  for  possible  carcinogenicity  was 
conducted  by  administering  the  test  chemical  in  feed  to  F344  rats 
and  B6c3f1  mice. 

Groups  of  50  rats  of  each  sex  were  administered  methyl  parathion 
at  one  of  two  doses,  either  20  or  40  ppm,  for  105  weeks.  Matched 
controls  consisted  of  20  untreated  rats  of  each  sex.  All 
surviving  rats  were  killed  at  the  end  of  administration  of  the 
test  chemical. 

Groups  of  50  mice  of  each  sex  were  administered  methyl  parathion 
at  one  of  two  doses,  initially  either  62.5  or  125  ppm.  These 
doses  were  maintained  for  102  weeks  for  the  females;  however,  due 
to  decreased  mean  body  weight  gain  in  the  dosed  males,  the  low 
and  high  doses  for  the  males  were  reduced  after  37  weeks  to  20 
and  50  ppm,  respectively,  and  administration  at  the  lowered  doses 
was  continued  for  65  weeks.  The  time-weighted  average  doses  for 
the  male  mice  were  35  and  77  ppm,  respectively,  for  the  low-  and 
high-dose  groups.  Matched  controls  consisted  of  20  untreated 
mice  of  each  sex.  All  surviving  mice  were  killed  at  the  end  of 
administration  of  the  test  chemical. 

Mean  body  weights  of  the  dosed  male  and  female  rats  and  mice  were 
lower  than  those  of  the  corresponding  controls  throughout  the 
bioassay  and  were  dose  related.  Survival  was  unaffected  in  both 
species  except  for  an  increase  in  mortality  in  the  high-dose 
female  rats,  in  which  46%  of  the  animals  were  alive  at  the  end  of 
the  study. 

No  tumors  occurred  in  any  of  the  groups  of  rats  or  mice  of  either 
sex  at  incidences  that  were  significantly  higher  in  the  dosed 
groups  than  in  the  corresponding  control  groups. 

It  is  concluded  that  under  the  conditions  of  this  bioassay, 
methyl  parathion  was  not  carcinogenic  for  F344  rats  or  B6C3f1 
mice  of  either  sex. 
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I . INTRODUCTION 


Methyl  parathion,  0, 0-dimethyl 
0(4-nitrophenyl)-phosphorothioate , 

(CAS  298-00-0;  NCI  C02971)  was 
first  marketed  by  Bayer  AG  in 
1949,  and  today  is  manufactured 
by  at  least  four  companies  in 
the  United  States  (Ayers  and 
Johnson,  1976).  It  was  the 
leading  or gano phosphate  insecticide  used  in  the  United  States  in 
1974,  when  usage  reached  53  million  pounds  (Ayers  and  Johnson, 
1976;  EPA,  1975).  Factors  contributing  to  its  widespread  use 
include  its  relatively  low  mammalian  toxicity  compared  with 
parathion  (Gaines,  1969),  its  similar  insecticidal  activity  to 
that  of  parathion  (Eto,  1974),  its  low  phytotoxicity  (Martin  and 
Worthing,  1977)  and  its  suitability  as  a replacement  for  DDT 
(EPA,  1975). 

Methyl  parathion  is  used  in  the  agricultural  industry  (EPA,  1975) 
as  a contact  and  stomach  poison  with  broad-spectrum  insecticidal 
activity  and  some  efficacy  against  mites  (EPA,  1975,  Martin  and 
Worthing,  1977).  It  is  sold  as  a wettable  powder  or  emulsifiable 
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concentrate  for  foliage  application.  Several  formulations 
contain  combinations  of  methyl  parathion  and  ethyl  parathion  as 
well  as  other  registered  pesticides.  There  are  > 62  crops  on 

which  methyl  parathion  is  registered  for  use  (EPA,  1972  and 
1974),  but  over  90%  of  the  total  volume  used  in  1974  was  on 
cotton  (Ayers  and  Johnson,  1976).  It  is  used  to  some  extent  in 
California  for  mosquito  control  (EPA,  1975). 

The  duration  of  methyl  parathion 's  insecticidal  activity  ranges 
from  2 to  4 weeks  (Eto,  1974).  Its  persistence  in  soil,  which 
varies  depending  on  soil  type,  temperature,  moisture,  and  other 
variables,  has  been  studied  in  the  laboratory  and  in  the  field. 
The  half-life  of  methyl  parathion  in  the  laboratory  has  been 
reported  to  be  as  short  as  3 to  11  days  (King  and  McCarty,  1968) 
and  as  long  as  50  days  (Baker  and  Applegate,  1970).  In  the 
field,  greater  than  95%  loss  of  the  chemical  occurred  30  days 
from  the  time  of  application  (Lichtenstein  and  Schulz,  1964). 
More  recent  research  has  determined  that  much  of  what  was 
previously  said  to  be  "lost"  actually  is  not  recovered  because  it 
has  been  bound  to  soil.  When  this  is  taken  into  account,  the 
half-life  of  methyl  parathion  is  estimated  to  be  30  days 
(Lichtenstein  et  al.,  1977).  Monitoring  studies  conducted  in 
areas  devoted  to  cotton  farming  show  that  while  residues  are 
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apparent  at  the  end  of  each  growing  season,  they  are  not 
detectable  by  the  following  planting  season  (Elliott,  1975). 

The  toxicity  of  methyl  parathion  for  mammals,  like  that  of  other 
organophosphorus  insecticides,  is  due  to  inhibition  of  cho- 
linesterase, and  the  symptoms  include  restlessness,  muscular 
twitchings,  miosis,  defecation,  urination,  lacrimation,  incoor- 
dination, prostration,  generalized  muscular  fibrillation, 
convulsions,  and  death  (EPA,  1975).  Toxic  symptoms  may  occur  in 
humans  exposed  to  methyl  parathion  in  manufacturing  and  agricul- 
tural operations,  and  protective  standards  have  been  established 
(EPA,  1975).  The  average  acute  oral  reported  from  several 

laboratories  for  methyl  parathion  is  11  mg/kg  body  weight  .for 
male  rats,  16  mg/kg  for  female  rats,  and  18.5  mg/kg  for  grouped 
male  and  female  mice  (EPA,  1975).  In  a three-generation  (two- 
litter-per-generation)  study  in  rats,  methyl  parathion  at  30  ppm 
in  the  diet  reduced  overall  reproductive  performance  although 
there  was  no  consistent  effect  on  individual  parameters  such  as 
number  of  stillbirths,  physical  structure  of  newborns,  litter 
size,  weanling  weights,  or  percentage  survival  to  weaning;  10  ppm 
methyl  parathion  in  the  diet  had  only  sporadic  effects  on  the 
reproductive  performance  (EPA,  1975). 
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Although  methyl  parathion  does  not  show  great  persistence  in  the 
environment,  residues  do  occur  in  food  crops  (EPA,  1975).  For 
this  reason,  and  because  of  its  extremely  high  level  of 
production  and  use,  methyl  parathion  was  selected  for  testing  in 
the  Carcinogenesis  Bioassay  Program. 


II.  MATERIALS  AND  METHODS 


A.  Chemical 

Methyl  parathion  (0,0-dimethyl  0(4-nitrophenyl)-phosphoro- 
thioate)  was  obtained  from  Monsanto  as  a brown  semisolid.  Its 
purity  was  determined  by  gas-liquid  chromatography  to  be  94.6%, 
with  one  impurity  greater  than  1%  and  seven  impurities  less  than 

1%.  The  melting  point  was  33  to  34°C,  and  the  refractive  index 

was  1.546  at  48.5°C;  these  values  are  consistent  with  the 

melting  point  of  36°C  and  the  refractive  index  of  1.552  at 
48.5°C  given  in  the  literature  (Eto,  1974).  Elemental  analysis 
showed  36.6%  carbon,  3.9%  hydrogen,  and  5.3%  nitrogen 

( the'^^etical : 36.5%  C,  3.8%  H,  and  5.3%  N). 

The  test  material  was  stored  at  5°C  until  used. 


B.  Dietary  Preparation 

Test  diets  containing  methyl  parathion  were  prepared  every  1 to 
1-1/2  weeks  in  6-  to  12-kg  batches  at  the  appropriate  doses.  A 
known  weight  of  the  chemical  was  first  mixed  with  an  equal  weight 
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of  autoclaved  Wayne®  Sterilizable  Lab  Meal  containing  4%  fat 
(Allied  Mills,  Inc.,  Chicago,  111.),  using  a mortar  and  pestle. 
The  mixing  was  continued  with  second  and  third  additions  of  feed, 
and  final  mixing  was  performed  with  the  remaining  quantity  of 
feed  for  a minimim  of  15  minutes  in  a Patterson-Kelly 
twin-shell  blender.  The  diets  were  routinely  stored  at  5°C 
until  used. 


C.  Animals 


Male  and  female  F344  (Fischer)  rats  and  B6C3F1  mice  were  obtained 
as  4-week-old  weanlings,  all  within  3 days  of  the  same  age,  from 
the  NCI  Frederick  Cancer  Research  Center  (Frederick,  Md.).  The 
animals  were  housed  within  the  test  facility  for  2 weeks  and  then 
were  assigned  four  rats  of  the  same  sex  to  a cage  and  five  mice 
of  the  same  sex  to  a cage  on  a weight  basis  for  each  cage.  The 
male  rats  used  in  the  chronic  study  weighed  90  to  105  g,  aver- 
aging at  least  100  g;  the  female  rats,  80  to  95  g,  averaging  at 
least  90  g;  the  male  mice,  18  to  22  g,  averaging  at  least  19.5  g; 
and  the  female  mice,  17  to  21  g,  averaging  at  least  18.5  g. 
Individual  animals  were  identified  by  ear  punch. 
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D.  Animal  Maintenance 


The  animals  were  housed  in  polycarbonate  cages  (Lab  Products, 
Inc.,  Garfield,  N.J.),  19  x 10-1/2  x 8 inches  for  the  rats  and 

11-1/2  X 7-1/2  X 5 inches  for  the  mice.  The  cages  were  suspended 
from  aluminum  racks  (Scientific  Cages,  Inc.,  Bryan,  Tex.)  and 
were  covered  by  nonwoven  polyester-fiber  12-mil-thick  filter 
paper  (Hoeltge,  Inc.,  Cincinnati,  Ohio).  The  bedding  used  was 
Absorb-dri  hardwood  chips  (Northeastern  Products,  Inc., 
Warrenburg,  N.Y.).  The  feed  was  presterilized  Wayne® 
Sterilizable  Lab  Meal  containing  4%  fat  provided  ad  libitum  in 
suspended  stainless  steel  hoppers  and  replenished  at  least  three 
times  per  week.  Water,  acidified  to  pH  2.5,  was  supplied  ad 
libitum  from  glass  bottles  with  sipper  tubes  (Lab  Products,  Inc.) 
suspended  through  the  tops  of  the  cages. 

The  contaminated  bedding  was  disposed  of  through  an  enclosed 
vacuum  line  that  led  to  a holding  tank  from  which  the  bedding  was 
fed  periodically  into  an  incinerator.  The  cages  were  sanitised 
twice  per  week  and  the  feed  hoppers  twice  per  month  at  82  to 
88  °C  in  a tunnel-type  cagewasher  (Industrial  Washing  Corp., 
Mataway,  N.  J.),  using  the  detergents.  Clout®  (Pharmacal 
Research  Laboratories,  Greenwich,  Conn.)  or  Oxford  D'Chlor 
(Oxford  Chemicals,  Atlanta,  Ga.).  The  glass  bottles  and  sipper 
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tubes  were  sanitized  at  82  to  88°C  in  a tunnel-type  bottle 
washer  (Consolidated  Equipment  Supply  Co.,  Mercersburg,  Pa.) 
three  times  per  week,  using  a Calgen  Commercial  Division 
detergent  (St.  Louis,  Mo.).  The  racks  for  the  cages  were 

sanitized  at  or  above  82°C  in  a rack  washer  (Consolidated 
Equipment  Supply  Co.)  once  per  month,  using  the  Calgen  Commercial 
Division  detergent,  and  the  filter  paper  was  changed  at  the  same 
time. 

The  animal  rooms  were  maintained  at  22  to  24°C  and  45  to  55% 
relative  humidity.  Incoming  air  was  passed  through  a filter  of 
65%  efficiency  and  a bag  filter  of  95%  efficiency  at  the  intake, 
and  was  expelled  without  recirculation  through  a "Z*'-type 
roughing  filter  of  30%  efficiency  and  a bag  system  of  90  to  95% 
efficiency  at  the  exhaust  (American  Air  Filters,  Louisville,  Ky.; 
Mine  Safety  Appliances,  Pittsburgh,  Pa.).  Room  air  was  changed 
15  times  per  hour.  The  air  pressure  was  maintained  negative  to  a 
clean  hallway  and  positive  to  a return  hallway.  Fluorescent 
lighting  was  provided  automatically  on  a 12-hour-per-day  cycle. 

Rats  administered  methyl  parathion  and  their  corresponding 

controls  were  housed  in  the  same  room  as  rats  on  feeding  studies 

of  the  following  chemicals: 

(CAS  128-66-5)  C.  I.  vat  yellow  4 

(CAS  148-18-5)  sodium  diethy Idithiocarbamate 
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Mice  administered  methyl  parathion  and  their  corresponding 
controls  were  housed  in  the  same  room  as  mice  on  feeding  studies 


of  the  following  chemicals: 

(CAS  103-33-3)  azobenzene 

(CAS  128-66-5)  C.  I.  vat  yellow  4 

(CAS  72-56-0)  p,p'-ethyl-DDD 

(CAS  20941-65-5)  ethyl  tellurac 

(CAS  85-44-9)  phthalic  anhydride 

(CAS  51-03-6)  piperonyl  butoxide 

(CAS  86-06-2)  2,4 , 6-trichlorophenol 


E.  Subchronic  Studies 

Subchronic  feeding  studies  were  conducted  to  estimate  the  maximum 
tolerated  doses  (MTD's)  of  methyl  parathion,  on  the  basis  of 
which  two  concentrations  (referred  to  in  this  report  as  "low"  and 
"high"  doses)  were  determined  for  administration  in  the  chronic 
studies.  Groups  of  five  rats  and  five  mice  of  each  sex  were  fed 
diets  containing  methyl  parathion  at  one  of  several  doses  for  1 
weeks,  followed  by  1 week  of  observation,  and  groups  of  five 
control  animals  of  each  species  and  sex  were  administered  basal 
diet  only.  Each  animal  was  weighed  twice  per  week.  Tables  1 and 
2 show  the  doses  fed,  the  survival  of  animals  in  each  dosed  group 
at  the  end  of  the  study  and  the  mean  body  weight  of  each  dosed 
group  at  week  7,  expressed  as  a percentage  of  the  mean  body 
weight  of  the  corresponding  controls.  At  the  end  of  the  8 weeks, 
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Table  1.  Methyl  Parathion  Subchronic  Feeding  Studies  In  Rats 


Male  Female 


Dose 

(ppm) 

Survival  (a) 

Mean  Weight 
at  Week  7 
as  % of 
Control 

Survival  (a) 

Mean  Weight 
at  Week  7 
as  % of 
Control 

0 

5/5 

100 

5/5 

100 

10 

5/5 

101 

4/5 

102 

20 

5/5 

97 

5/5 

95 

30(b) 

5/5 

98 

4/5 

91 

40(b) 

5/5 

98 

4/5 

87 

50(b) 

5/5 

90 

3/5 

90 

(a)  Number 

surviving /number 

in  group . 

(b)  Tissues  of  males  and  females  examined  microscopically  were 
essentially  normal. 
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Table  2.  Methyl  Parathion  Subchronic  Feeding  Studies  in  Mice 


Male  Female 


Dose 

(ppm) 

Survival  (a) 

Mean  Weight 
at  Week  7 
as  % of 
Control 

Survival  (a) 

Mean  Weight 
at  Week  7 
as  % of 
Control 

0 

5/5 

100 

5/5 

100 

20 

4/5 

115 

5/5 

106 

40 

5/5 

129 

5/5 

108 

60 

5/5 

108 

5/5 

103 

80 

5/5 

113 

5/5 

108 

100 

5/5 

118 

5/5 

100 

125(b) 

5/5 

96 

5/5 

96 

250(b,c,d) 

0/5 

4/5 

94 

500(c ,e) 

0/5 

0/5 

(a)  Number  surviving /number  in  group. 

(b)  Histopathologic  examination  of  males  at  125  ppm  and  females  at  250 
ppm  showed  that  all  tissues  were  essentially  normal. 

(c)  Clinical  signs  in  both  sexes  at  250  and  500  ppm  were  rough  hair 
coat  and  arched  back. 

(d)  At  necropsy  five  males  at  250  ppm  had  hemorrhage  of  the  stomach. 

(e)  At  necropsy  three  males  and  five  females  at  500  ppm  had  hemorrhage 
of  the  stomach. 
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the  animals  were  killed  using  CO2  and  necropsied.  The 
footnotes  to  the  tables  include  clinical  and  histopathologic 

findings. 

Ten  percent  depression  in  body  weight  was  a major  criterion  for 

the  estimation  of  MTD's.  The  doses  required  to  produce  this 

response  were  determined  by  the  following  procedure:  first, 

least  squares  regressions  of  mean  body  weights  versus  days  on 

study  were  used  to  estimate  mean  body  weights  of  each  of  the 

dosed  groups  at  day  49.  Next,  probits  of  the  percent  weights  of 
the  dosed  groups  at  day  49  relative  to  weights  of  corresponding 
control  groups  were  plotted  against  the  logarithms  of  the  doses, 
and  least  squares  regressions  fitted  to  the  data  were  used  to 

estimate  the  doses  required  to  induce  10%  depression  in  weight. 

The  low  and  high  doses  for  chronic  studies  were  set  at  20  and  40 
ppm  for  rats  and  62.5  and  125  ppm  for  mice. 


F.  Chronic  Studies 


The  test  groups,  doses  administered,  and  durations  of  the  chronic 
feeding  studies  are  shown  in  tables  3 and  4.  Due  to  decreased 
mean  body  weight  gain  in  the  dosed  male  mice,  the  doses  were 
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Table  3.  Methyl  Parathion  Chronic  Feeding  Studies  in  Rats 


Sex  and 

Test 

Group 

Initial 
No.  of 
Animals  (a) 

Methyl 
Parathion 
in  Diet  (b) 
(ppm) 

Time  on  Study 
(weeks) 

Male 

Matched-Control 

20 

0 

105 

Low-Dose 

50 

20 

105 

High -Dose 

50 

40 

105 

Female 

Matched-Control 

20 

0 

105 

Low-Dose 

50 

20 

105 

High -Dose 

50 

40 

105 

(a)  All  animals 

were  approximately 

6 weeks 

of  age 

when  placed  on 

study. 

(b)  Test  and  control  diets  were  provided  ad  libitum  7 days  per 
week. 
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Table  4.  Methyl  Parathion  Chronic  Feeding  Studies  in  Mice 


Methyl 

Time-weighted 

Sex  and 

Initial 

Parathion 

Time  on 

Average 

Test 

No.  of 

in  Diet  (b) 

Study 

Dose  (c) 

Group 

Animals  (a) 

(ppm) 

(weeks) 

(ppm) 

Male 

Matched-Control 

20 

0 

102 

Low-Dose 

50 

62.5 

37 

20 

65 

35 

High-Dose 

50 

125 

37 

50 

65 

77 

Female 

Mat  ched-Contro 1 

20 

0 

102 

Low-Dose 

50 

62.5 

102 

High -Dose 

50 

125 

102 

(a)  All  animals  were  approximately  6 weeks  of  age  when  placed  on 
study. 

(b)  Test  and  control  diets  were  provided  ad  libitum  7 days  per 
week. 

(c)  Time-weighted  average  dose  = Ii(dose  in  ppm  x no.  of  weeks  at  that  dose) 

S(no.  of  weeks  receiving  each  dose) 


14 


reduced  after  week  37  to  20  ppm  for  the  low-dose  group  and  50  ppm 
for  the  high-dose  group. 

G.  Clinical  and  Pathologic  Examinations 

All  animals  were  observed  twice  daily.  Observations  for  sick, 
tumor-bearing , and  moribund  animals  were  recorded  daily. 
Clinical  examination  and  palpation  for  masses  were  performed  each 
month,  and  the  animals  were  weighed  at  least  once  per  month. 
Moribund  animals  and  animals  that  survived  to  the  end  of  the 
bioassay  were  killed  using  CO2  and  necropsied. 

The  pathologic  evaluation  consisted  of  gross  and  microscopic 
examination  of  major  tissues,  major  organs,  and  all  gross 
lesions.  The  tissues  were  preserved  in  10%  neutral  buffered 
formalin,  embedded  in  paraffin,  sectioned,  and  stained  with 
hematoxylin  and  eosin.  The  following  tissues  were  examined 
microscopically:  skin,  lungs  and  bronchi,  trachea,  bone  marrow 
(femur),  spleen,  lymph  nodes  (mesenteric  and  submandibular), 
thymus,  heart,  salivary  glands  (parotid,  sublingual,  and 
submaxillary),  liver,  pancreas,  esophagus,  stomach  (glandular  and 
nonglandular ) , small  and  large  intestine,  kidney,  urinary 
bladder,  pituitary,  adrenal,  thyroid,  parathyroid,  testis. 
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prostate,  mammary  gland,  uterus,  ovary,  brain  (cerebrum  and 
cerebellum),  and  all  tissue  masses.  Peripheral  blood  smears  were 
also  made  for  all  animals,  whenever  possible. 

Necropsies  were  also  performed  on  all  animals  found  dead,  unless 
precluded  in  whole  or  in  part  by  auto lysis  or  cannibalization. 
Thus,  the  number  of  animals  from  which  particular  organs  or 
tissues  were  examined  microscopically  varies  and  does  not 
necessarily  represent  the  number  of  animals  that  were  placed  on 
study  in  each  group. 


H.  Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data 
System  (Linhart  et  al.,  1974).  The  data  elements  include 
descriptive  information  on  the  chemicals,  animals,  experimental 
design,  clinical  observations,  survival,  body  weight,  and 
individual  pathologic  results,  as  recommended  by  the 
International  Union  Against  Cancer  (Berenblum,  1969).  Data 
tables  were  generated  for  verification  of  data  transcription  and 
for  statistical  review. 
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These  data  were  analyzed  using  the  appropriate  statistical 
techniques  described  in  this  section.  Those  analyses  of  the 
experimental  results  that  bear  on  the  possibility  of 
carcinogenicity  are  discussed  in  the  statistical  narrative 
section. 

Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this 
report  in  the  form  of  graphs.  Animals  were  statistically 
censored  as  of  the  time  that  they  died  of  other  than  natural 
causes  or  were  found  to  be  missing;  animals  dying  from  natural 
causes  were  not  statistically  censored.  Statistical  analyses  for 
a possible  dose-related  effect  on  survival  used  the  method  of  Cox 
(1972)  for  testing  two  groups  for  equality  and  Tarone ' s (1975) 
extensions  of  Cox’s  methods  for  testing  for  a dose-related 
trend.  One-tailed  P values  have  been  reported  for  all  tests 

except  the  departure  from  linearity  test,  vdiich  is  only  reported 
when  its  two-tailed  P value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions 
at  a specific  anatomic  site  (numerator)  to  the  number  of  animals 
in  which  that  site  is  examined  (denominator).  In  most  instances, 
the  denominators  included  only  those  animals  for  which  that  site'' 
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was  examined  histologically.  However,  when  macroscopic 
examination  was  required  to  detect  lesions  prior  to  histologic 
sampling  (e.g.,  skin  or  mammary  tumors),  or  when  lesions  could 
have  appeared  at  multiple  sites  (e.g.,  lymphomas),  the 
denominators  consist  of  the  numbers  of  animals  necropsied. 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a 
significantly  higher  proportion  of  tumors  than  did  the  control 
animals.  As  a part  of  these  analyses,  the  one-tailed  Fisher 
exact  test  (Cox,  1970)  was  used  to  compare  the  tumor  incidence  of 
a control  group  with  that  of  a group  of  dosed  animals  at  each 
dose  level.  When  results  for  a number  of  dosed  groups  (k)  are 

compared  simultaneously  with  those  for  a control  group,  a 
correction  to  ensure  an  overall  significance  level  of  0.05  may  be 
made.  The  Bonferroni  inequality  (Miller,  1966)  requires  that  the 
P value  for  any  comparison  be  less  than  or  equal  to  0.05/k.  In 

cases  where  this  correction  was  used,  it  is  discussed  in  the 

narrative  section.  It  is  not,  however,  presented  in  the  tables, 
where  the  Fisher  exact  P values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 

continuity  correction  (Armitage,  1971),  was  also  used.  Under  the 
assumption  of  a linear  trend,  this  test  determines  if  the  slope 
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of  the  dose-response  curve  is  different  from  zero  at  the  one- 
tailed  0.05  level  of  significance.  Unless  otherwise  noted,  the 
direction  of  the  significant  trend  is  a positive  dose  relation- 
ship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation 
of  tumors.  In  this  analysis,  deaths  that  occurred  before  the 

first  tumor  was  observed  were  excluded  by  basing  the  statistical 
tests  on  animals  that  survived  at  least  52  weeks,  unless  a tumor 
was  found  at  the  anatomic  site  of  interest  before  week  52.  When 
such  an  early  tumor  was  found,  comparisons  were  based  exclusively 
on  animals  that  survived  at  least  as  long  as  the  animal  in  which 
the  first  tumor  was  found.  Once  this  reduced  set  of  data  was 
obtained,  the  standard  procedures  for  analyses  of  the  incidence 
of  tumors  (Fisher  exact  tests,  Cochran-Armitage  tests,  etc.)  were 
followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without 
an  observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972). 
The  week  during  which  an  animal  died  naturally  or  was  sacrificed 
was  entered  as  the  time  point  of  tumor  observation.  Cox's 
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methods  of  comparing  these  curves  were  used  for  two  groups; 
Tarone's  extension  to  testing  for  linear  trend  was  used  for  three 
groups.  The  statistical  tests  for  the  incidence  of  tumors  which 
used  life-table  methods  were  one-tailed  and,  unless  otherwise 
noted,  in  the  direction  of  a positive  dose  relationship. 
Significant  departures  from  linearity  (P  less  than  0.05,  two- 
tailed  test)  were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 

risk  of  each  dosed  group  compared  with  its  control  was  calculated 

from  the  exact  interval  on  the  odds  ratio  (Gart,  1971).  The 

relative  risk  is  defined  as  p /p  where  p is  the  true 

t c t 

binomial  probability  of  the  incidence  of  a specific  type  of  tumor 
in  a dosed  group  of  animals  and  p^  is  the  true  probability  of 
the  spontaneous  incidence  of  the  same  type  of  tumor  in  a control 
group.  The  hypothesis  of  equality  between  the  true  proportion  of 
a specific  tumor  in  a dosed  group  and  the  proportion  in  a control 
group  corresponds  to  a relative  risk  of  unity.  Values  in  excess 
of  unity  represent  the  condition  of  a larger  proportion  in  the 
dosed  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical 
analyses.  The  interpretation  of  the  limits  is  that  in 
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approximately  95%  of  a large  number  of  identical  experiments,  the 
true  ratio  of  the  risk  in  a dosed  group  of  animals  to  that  in  a 
control  group  would  be  within  the  interval  calculated  from  the 
experiment.  When  the  lower  limit  of  the  confidence  interval  is 
greater  than  one,  it  can  be  inferred  that  a statistically 
significant  result  (P  less  than  0.025  one-tailed  test  when  the 
control  incidence  is  not  zero,  P less  than  0.050  when  the  control 
incidence  is  zero)  has  occurred.  When  the  lower  limit  is  less 
than  unity,  but  the  upper  limit  is  greater  than  unity,  the  lower 
limit  indicates  the  absence  of  a significant  result  while  the 
upper  limit  indicates  that  there  is  a theoretical  possibility  of 
the  induction  of  tumors  by  the  test  chemical,  which  could  not  be 
detected  under  the  conditions  of  this  test. 
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III.  RESULTS  - RATS 


A.  Body  Weights  and  Clinical  Signs  (Rats) 


Mean  body  weights  of  the  dosed  male  and  female  rats  were  lower 
than  those  of  the  corresponding  controls,  and  were  generally  dose 
related  throughout  the  bioassay  (figure  1).  Corneal  opacity  was 
observed  in  control  and  dosed  groups.  No  other  compound-related 
clinical  signs  were  recorded. 


B.  Survival  (Rats) 


Estimates  of  the  probabilities  of  survival  for  male  and  female 
rats  administered  methyl  parathion  in  the  diet  at  the  doses  of 
this  bioassay,  together  with  those  for  the  matched  controls,  are 
shown  by  the  Kaplan  and  Meier  curves  in  figure  2.  In  male  rats,' 
the  result  of  the  Tarone  test  for  dose-related  trend  in  mortality 
is  not  significant.  In  females,  the  result  of  the  Tarone  test  is 
significant  (P  less  than  0.001).  An  indicated  departure  from 
linear  trend  is  observed  (P  = 0.042)  because  of  the  relatively 
steep  increase  in  mortality  observed  in  the  high-dose  female  rats. 
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In  male  rats,  39/50  (78%)  of  the  high-dose  group,  37/50  (74%)  of 
the  low-dose  group,  and  17/20  (85%)  of  the  control  group  lived  to 
the  end  of  the  bioassay.  In  females,  23/50  (46%)  of  the  high- 
dose  group,  41/50  (82%)  of  the  low-dose  group,  and  19/20  (95%)  of 
the  control  group  lived  to  the  end  of  the  bioassay. 

Sufficient  numbers  of  rats  of  each  sex  were  at  risk  for  the 
development  of  late-appearing  tumors. 

C.  Pathology  (Rats) 

Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  A,  tables  Al  and  A2;  findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  C,  tables  Cl  and  C2. 

A variety  of  neoplasms  were  represented  among  the  dosed  and 
control  animals.  Although  a variety  of  benign  and  malignant 
neoplasms  occurred,  each  type  has  been  encountered  previously  in 
aged  F344  rats.  Moreover,  the  incidence  of  neoplasms  by  type  and 
site,  also  by  test  group  and  sex  of  animal  appears  to  be  without 
relationship,  and  hence  unattributable,  to  exposure  to  the  test 
chemical . 
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Nonneoplastic  responses  were  also  represented  among  both  control 
and  dosed  animals.  Such  lesions  have  also  been  encountered 
previously  and  are  considered  to  be  similar  to  those  commonly 
observed  in  aging  F344  rats. 

Based  on  the  histopathologic  examination,  there  was  no  evidence 
that  methyl  parathion  was  carcinogenic  in  F344  rats  under 
conditions  of  this  bioassay. 

D.  Statistical  Analyses  of  Results  (Rats) 

Tables  El  and  E2  in  Appendix  E contain  the  statistical  analyses 
of  the  incidences  of  those  primary  tumors  that  occurred  in  at 
least  two  animals  of  one  group  and  at  an  incidence  of  at  least  5% 
in  one  or  more  than  one  group. 

The  results  of  the  Cochran-Armitage  tests  for  dose-related  trend 
in  the  incidence  of  tumors  and  the  results  of  the  Fisher  exact 
test  comparing  the  incidences  of  tumors  in  the  control  and  dosed 
groups  are  not  significant  in  the  positive  direction  in  either 
sex. 
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Significant  results  in  the  negative  direction  are  observed  in  the 
incidences  of  animals  with  either  liver,  prostate,  pituitary,  or 
mamnary  gland  tumors.  In  females,  this  significance  in  the 
negative  direction  may  be  accounted  for  by  the  early  mortality  of 
the  high-dose  animals. 

In  each  of  the  95%  confidence  intervals  for  relative  risk  shown 
in  the  tables,  the  value  of  one  or  less  than  one  is  included; 
this  indicates  the  absence  of  significant  positive  results.  It 
should  also  be  noted  that  each  of  the  intervals,  except  for  the 
incidence  of  mammary  gland  tumors  in  female  rats,  has  an  upper 
limit  greater  than  one,  indicating  the  theoretical  possibility  of 
tumor  induction  by  methyl  parathion,  which  could  not  be  detected 


under  the  conditions  of  this  test. 


IV.  RESULTS  - MICE 


A.  Body  Weights  and  Clinical  Signs  (Mice) 


Mean  body  weights  of  the  high-dose  male  and  female  mice  were 
lower  than  those  of  the  corresponding  controls  throughout  the 
bioassay  (figure  3);  mean  body  weights  of  the  low-dose  males  were 
decreased  prior  to  lowering  the  dosage  at  week  38,  while  those  of 
the  low-dose  females  were  unaffected.  No  other  compound-related 
clinical  signs  were  recorded. 


B.  Survival  (Mice) 


Estimates  of  the  probabilities  of  survival  for  male  and  female 
mice  administered  methyl  parathion  in  the  diet  at  the  doses  of 
this  bioassay,  together  with  those  for  the  matched  controls,  arfe 
shown  by  the  Kaplan  and  Meier  curves  in  figure  4.  The  result  of 
the  Tarone  test  for  dose-related  trend  in  mortality  is  not 
significant  in  either  sex. 
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Figure  3.  Growth  Curves  tor  Mice  Administered  (Methyl  Perathion  in  the  Diet 
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In  male  mice,  43/50  (86%)  of  each  dosed  group  and  16/20  (80%)  of 
the  control  group  lived  to  the  end  of  the  bioassay.  In  females, 
40/50  (80%)  of  each  dosed  group  and  17/20  (85%)  of  the  control 
group  lived  to  the  end  of  the  bioassay. 

Sufficient  numbers  of  mice  of  each  sex  were  at  risk  for  the 
development  of  late-appearing  tumors. 
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C.  Pathology  (Mice) 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 
Appendix  B,  tables  Bl  and  B2;  findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  D,  tables  Dl  and  D2. 

A variety  of  neoplasms  were  represented  among  the  dosed  and 
control  animals.  Each  type  has  been  encountered  previously  in 
the  B6C3F1  hybrid  mouse.  Moreover,  the  incidence  of  neoplasms  by 
type  and  site,  also  by  test  group  and  sex  of  .animal  is  without 
relationship,  and  hence  unattributable,  to  exposure  to  the  test 
chemical . 

A variety  of  nonneoplastic  responses  are  represented  among  both 
control  and  dosed  animals.  Such  lesions  have  been  encountered 
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previously  and  are  considered  to  be  similar  to  those  commonly 
observed  in  aging  B6c3F1  mice. 

Based  on  the  histopathologic  examination,  there  was  no  evidence 
that  methyl  parathion  was  carcinogenic  in  mice  under  conditions 
of  this  bioassay. 


D.  Statistical  Analyses  of  Results  (Mice) 

Tables  Fl  and  F2  in  Appendix  F contain  the  statistical  analyses 
of  the  incidences  of  those  primary  tumors  that  occurred  in  at 
least  two  animals  of  one  group  and  an  incidence  of  at  least  5%  in 
one  or  more  than  one  group. 

The  results  of  the  Cochran-Armitage  tests  for  dose-related  trend 
in  the  incidence  of  tumors  and  the  results  of  the  Fisher  exact 
test  comparing  the  incidences  of  tumors  in  the  control  and  dosed 
groups  are  not  significant  in  the  positive  direction  in  either 
sex.  However,  significant  results  in  the  negative  direction  are 
observed  in  the  combined  incidence  of  hepatocellular  carcinoma 
and  adenoma  in  male  mice  and  in  the  incidences  of  pituitary 
tumors  and  of  hematopoietic  tumors  in  female  mice. 
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In  each  of  the  95%  confidence  intervals  for  relative  risk,  shown 
in  the  tables,  the  value  of  one  or  less  than  one  is  included; 
this  indicates  the  absence  of  significant  positive  results.  It 
should  also  be  noted  that  most  of  the  intervals  have  an  upper 
limit  greater  than  one,  indicating  the  theoretical  possibility  of 
the  induction  of  tumors  by  methyl  parathion,  which  could  not  be 
detected  under  the  conditions  of  this  test. 


V.  DISCUSSION 


Mean  body  weights  of  the  dosed  male  and  female  rats  and  mice  were 
lower  than  those  of  the  corresponding  controls  and  were  generally 
dose  related  throughout  the  bioassay.  Mortality  was  unaffected 
in  the  rats  or  mice  except  for  an  increase  in  mortality  in  the 
high-dose  female  rats  in  which  46%  of  the  animals  were  alive  at 
the  end  of  the  study.  Sufficient  numbers  of  animals  were  at  risk 
for  the  development  of  late-appearing  tumors. 

No  tumors  occurred  in  any  of  the  groups  of  rats  or  mice  of  either 
sex  at  incidences  that  were  significantly  higher  in  the  dosed 
groups  than  in  the  corresponding  control  groups. 

It  is  concluded  that  under  the  conditions  of  this  bioassay, 
methyl  parathion  was  not  carcinogenic  for  F344  rats  or  B6C3F1 
mice  of  either  sex. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN 
RATS  ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 
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TABLE  Al. 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS 
ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECROPSIED 

20 

50 

50 

iiNIMALS  EXAMINiiD  HI  STOPATHOLOGICALLY 

20 

50 

50 

INI  EGU  MENTARY  SYSTEM 

*S  KIN 

{20) 

(50) 

(50) 

PAPILLOMA,  NOS 

2 (4?) 

2 

(4?) 

SgUAMOUS  CiLL  CARCINOMA 

1 

(2?) 

KES  ATOACANIHOM  A 

1 

(2?) 

♦SUBCUT  TISSUE 

(20) 

(50) 

(50) 

ADENOCARCINOMA,  NOS 

1 (2%) 

FI BROM A 

1 (5%) 

1 (2?) 

2 

(4?) 

FIBROSARCOMA 

1 (2?) 

1 

(2?) 

LIPOS ARCOM A 

1 

(2?) 

atSPIRATORY  SYSIEM 

«LUNG 

(20) 

(50) 

(50) 

ALVEOLAR/BRONCHIOLAR  ADENOMA 

2 (lOil) 

3 (6?) 

3 

(6?) 

ALVEOLAR/BHONCHIOLA R CARCINOMA 
FOLLICULAR-CELL  CARCINOMA,  METAS 

1 (5%) 

1 

(2?) 

HEMATOPOIETIC  SYSIEM 

♦MULTIPLE  ORGANS 

(20) 

(50) 

(50) 

MALIGNANT  LYMPHOMA,  NOS 

2 (10?) 

5 (10?) 

3 

(6?) 

MYELOMONOCYTIC  LEUKEMIA 
MONOCYTIC  LEUKEMIA 

1 (5%) 

2 (4?) 

1 

(2?) 

•SPLEEN 

(20) 

(50) 

(49) 

MALIGNANT  LYMPHOMA,  NOS 

1 (2?) 

•THYMUS 

(13) 

(37) 

(341 

THY  MOMA 
HEMANGIOMA 

. 1 (3?) 

1 

43?) 

CIRCULAIORi'  SYSTEM 


AiOUE, 


» NUMBER  OF  ANIMALS 
* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECROPSIED 
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TABLE  A1.  MALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ivIGiiSIIVE  SYSTEM 

♦SALIVARY  GLAND 

(20) 

(50) 

(50) 

FIBROMA 

MIXED  TUMOR,  MALIGNANT 

1 (5%) 

1 (2%) 

1 (2%) 

♦LIVER 

(20) 

(49) 

(50) 

HEPATOCELLULAR  ADENOMA 

1 (5%) 

HEPATOCE IIULAR  CARCINOMA 

1 (5%) 

♦SMALL  INTESTINE 

(20) 

(48) 

(50) 

ADENOCARCINOMA,  NOS 

1 (2%) 

♦COLON 

(19) 

(47) 

(45) 

ADENOCARCINOMA,  NOS 

1 (2%) 

URINARY  SYSTEM 

♦KIDNEY 

(20) 

(50) 

(50) 

ADENOCARCINOMA,  NOS 
LIPOSARCOMA 

1 (5%) 

1 (2%) 

iiNDOCRINE  SYSTEM 

♦ PITUITARY 

(20) 

(48) 

(50) 

ADENOMA,  NOS 

1 (5%) 

3 (6%) 

5 (10%) 

ADENOCARCINOMA,  NOS 

1 (2%) 

CHROMOPHObi  ADENOMA 

8 (4  0%) 

OD 

8 (16%) 

ACIDOPHIL  ADENOMA 

3 (2%) 

♦ADRENAL 

(20) 

(50) 

(50) 

CORTICAL  ADENOMA 

2 (4%) 

PHEOCHROMOCYTOMA 

3 (15%) 

6 (12%) 

5 (10%) 

♦THYROID 

(20) 

(48) 

(49) 

OXYPHIL  ADENOMA 

1 (2%) 

FOLLICULAR-CELL  CARCINOMA 

1 (2%) 

C-CELL  ACiNOMA 

2 (4%) 

2 (4%) 

C-CELL  CARCINOMA 

1 (2%) 

1 (2%) 

CYSTADENOMA,  NOS 
PAPILLARY  CYSTADENOMA,  NOS 

1 (2%) 

1 (2%) 

♦PANCREATIC  ISLETS 

(19) 

(45) 

(47) 

ISLET-CELL  ADENOMA 

^ (11%) 

2 (4%) 

* 


NUMBEE 
NUMB  EE 


OF  ANIMALS  WITH  TISSUE 
OF  ANIMALS  NECEOPSIED 


EXAMINED  MICROSCOPICALLY 
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TABLE  A1.  MALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

keproductive  system 

♦MAMMARY  GLAND 

PAPILLARY  CYSTADENOCARC INOMA,NOS 
FIBROADENOMA 

(20) 

1 (5%) 

(50) 

1 (2%) 

(50) 

•PROSTATE 

PAPILLARY  ADENOMA 
ACINAR-CELL  ADt NOMA 

(20) 

1 (5%) 

2 (10X) 

(44) 

(48) 

• TESTIS 

INTERSTITIAL-CELL  TUMOR 
IN  TERSTIIIAL-CELL  TUMOR,  MALIGNA 

(20) 

1 (5%) 
16  (80%) 

(50) 

8 (16%) 
32  (64%) 

(50) 

18  (36%) 
23  (46%) 

♦SCROTUM 

LIPOMA 

(20) 

(50) 

1 (2%) 

(50) 

IIEBVOUS  SYST£M 
NONE 


SPECIAL  SLNSE  OBGANS 

♦ tXIEENAL  EAB  (20)  (50)  (50) 

FIBROSARCOMA  1 (2%) 


MUSCULOSKELETAL  SYSTEM 
NONE 


BODY  CAVITIES 

♦ PERITONEUM  (20)  (50)  (50) 

MESOTHELIOMA,  NOS  1 (2«) 


ALL  OTHER  SYSTEMS 
NONE 


» NUMBER 

♦ number 


OF  ANIMALS  WITH  TISSUE 
OF  ANIMJilS  NECROPSIZD 


EXAMINED  MICROSCOPICALLY 
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TABLE  A1.MALE  RATS:  NEOPLASMS  (CONTINUED) 

MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMAL  EISPCSIIION  SUMMARY 

animals  initially  in  study 

/O 

50 

50 

NATURAL  DaATHo) 

2 

9 

8 

MORIBUND  SACRIFICE 
SCHEDULEE  SACRIFICE 
ACCIDENTALLY  KILLED 

1 

4 

3 

liiHMINAL  SACRIFICE 
ANIMAL  MISSING 

1 7 

37 

39 

d INCLUDES  AUIOLYZED  ANIMALS 

TUMOR  SUMMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 

20 

48 

48 

TOTAL  PRIMARY  TUMORS 

46 

85 

92 

TOTAL  ANIMALS  KITH  BENIGN  TUMORS 

14 

30 

34 

TOTAL  BENIGN  TUMORS 

23 

41 

54 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 

1 8 

38 

31 

TOTAL  MALIGNANT  TUMORS 

23 

44 

38 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

1 

TOTAL  SECONDARY  TUMORS 

1 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

1 

TOTAL  UNCERTAIN  TUMORS 

1 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 

TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TU 

MORS 

i SECONEARY  TUMORS:  METASTATIC  TUMORS 

OR  TUMORS 

INVASIVE  INTO  AN 

ADJACENT  ORGAN 

44 


TABLE  A2 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS 
ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECBOPSIED 

20 

50 

47 

ANIMALS  EXAMINED  HISTOPATHOLOGICALLY 

20 

150 

47 

INTEGUMENTARY  SYSTEM 

♦SUBCUT  TISSUE 

(20) 

(50) 

(47) 

FIBROMA 

1 

(5%) 

FIBROSARCOMA 

LIPOMA 

1 

(5%) 

1 (2X) 

FIBROADENOMA 

1 

(5%) 

RESPIRATORY  SYSTijM 

• LUNG 

(20) 

(50) 

(47) 

SQUAMOUS  CELL  CARCINOMA,  METASTA 

1 (2%) 

AL VEOLAR/BRONCHIOLAR  ADENOMA 
HEM  ANGIOSARCOMA,  METASTATIC 

1 

(5%) 

5 (10X) 

1 (2%) 

titll  ATOPOIETIC  SYSTEM 


•MULTIPLE  ORGANS 

(20) 

(50) 

(47) 

MALIGNANT  LYMPHOMA,  NOS 
MYELOMONOCYTIC  LEUKEMIA 

1 (5%) 

2 (4X) 

1 

(2%) 

MONOCYTIC  LEUKEMIA 

1 (2X) 

3 

(6X) 

•SPLEEN 

HEMANGIOSABCOMA,  METASTATIC 

(20) 

1 (5%) 

(50) 

(47) 

• MANDIBULAR  L.  NODE 

HEMANGICSARCOMAi  METASTATIC 

(20) 

1 (5%) 

(49) 

(47) 

CIBCULATORY  SYSTEM 
NONE 


» 

» 


NUHBBB  OF 
NUMBER  CF 


ANIMALS  U-ZTH  TISSUE 
ANIMALS  NECBOPSIED 


EXAMINED 


MICROSCOPICALLY 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ilG£STIV£  SYSTEM 


#LIVEfl 

HEPATOCEILULAR  ADENOMA 
HEPATOCtlLULAR  CARCINOMA 

(20) 

2 (10%) 

(50) 

4 (8%) 
1 (2%) 

(47) 

URINARY  SYSTEM 

»KIDNE  Y 

HEMANGIOSABCOMA,  METASTATIC 

(20) 

1 (5%) 

(50) 

(47) 

ENDOCRINE  SYSTEM 

#PIIUITARY 

CARCINOMA, NOS 

(20) 

(50) 

1 (2%) 

(47) 

ADENOMA,  NOS 
CHROMOPHOEE  ADENOMA 
CHROMOPHOBE  CARCINOMA 

10  (50%) 
2 (10%) 

5 (10%) 
13  (26%) 
3 (6%) 

15 

(32%) 

AADRENAL 

CORTICAL  ADENOMA 
PHEOCHRO  MOCYIOMA 

(20) 

1 (5%) 

(50) 

2 (4%) 
1 (2%) 

(47) 

iT  HYROID 

PAPIIIARY  CARCINOMA 
PAPILLARY  ADENOCARCINOMA 
C-CELL  ADENOMA 
C-CELL  CARCINOMA 
PAPILLARY  CYSTADENOMA,  NOS 

(20) 

1 (5%) 

1 (5%) 

(49) 

1 (2%) 
1 (2%) 

(47) 

1 

(2%) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 
El BRCADiNOMA 

(20) 

5 (25%) 

(50) 

2 (4%) 

(47) 

♦VAGINA 

SOUAMOUS  CELL  CARCINOMA 

(20) 

(50) 

(47) 

1 

(2%) 

*UI ERUS 

(20) 

(50) 

(46) 

ENDOMETRIAL  STROMAL  POLYP 

4.  (20%). 

6 M2%) 

4_ 

Ji%i_ 

i 

* 


NUMBIE  OF 
NUMBEB  CF 


ANIMALS  WITH  TISSUE 
ANIMALS  NECEOPSIED 


EXAMINED 


MICROSCOPICALLY 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


' 

MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

NERVOUS  SYSTEM 

(BRAIN 

(20J 

(50) 

(47) 

CARCINOMA,  NOS,  METASTATIC 

1 (2%) 

SPECIAL  SENSf,  ORGANS 

*£.Y£ 

(20) 

(50) 

(47) 

SQUAMOUS  CELL  CARCINOMA 

1 (2X) 

MUSCULOSKELETAL  SYSTEM 

•M ANDI BLE 

(20) 

(50) 

(47) 

AMEIOEL ASIOMA 

1 {2%) 

♦COSTOCHONDRAL  SYNCHO 

(20) 

(50) 

(47) 

OSIEOSAR COMA 

1 (2%) 

BODY  CAVITIES 

NONE 

ALL  OTHER  SYSTEMS 

thorax 

HiM  ANGIOSARCO  MA 

1 

ANIMAL  EISFOSIIION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

NATURAL  DEATHd) 

6 

24 

MORIBUND  SACRIFICE 

1 

3 

3 

SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 

19 

41 

23 

a)  INCLUDES  AUTOLYZED  ANIMALS 

# NUMBiK  OF  ANIMALS 

* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
NECEOPSIED 
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TABLE  A2.  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


TUMOR  SUMMARY 


TOTAL  ANIMALS  KITH  PRIMARY  TUMORS* 

TOTAL  PRIMARY  TUMORS 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS 
TOTAL  BENIGN  TUMORS 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 
TOTAL  MALIGNANT  TUMORS 

TOTAL  ANIMALS  KITH  SECONDARY  TUMORS# 

TOTAL  SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

BENIGN  OR  MALIGNANT 

TOTAL  uncertain  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

» SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


18 

J1 


33 

51 


20 

27 


17 

26 


26 

39 


13 

21 


10 

12 


APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN 
MICE  ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 
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TABLE  B1 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE 
ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

AN  IM  AL  S 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

MISSING 

1 

iiNIMALS 

NECECISIED 

19 

50 

49 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

19 

50 

49 

INTEGUMENTARY  SYSTEM 
♦SKIN 

KEB  ATOACANTHOMA 
FIBROSARCOMA,  METASTATIC 
LIPOSARCOMA,  METASTATIC 

♦SUBCUT  TISSUE 
FIBROSARCOMA 
LIPOSARCOMA 

(19) 

(19) 

(50) 

(50) 

(49) 

1 

1 

1 

(49) 

1 

1 

(2%) 

(2%) 

12%) 

(2%) 

[2%) 

RESPiaATORY  SYSTEM 

ALUNG 

(19) 

(50) 

(49) 

HEPATOCEILULAB  CARCINOMA,  METAST 

1 

(2%) 

ALVEOLAB/BRONCHIOLA  R 

ADENOMA 

1 [5%) 

5 

(10X) 

5 

(10%) 

AL  VEOL AB/BRONCHIOLAR 

CARCINOMA 

5 

(10X) 

3 

(6%) 

FIBROSARCOMA,  METASTATIC 

1 

(2%) 

LIPOSARCOMA,  METASTATIC 

1 

(2%) 

HEMANGIOMA 

1 

(2%) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

MALIGNANT  LYMPHOMA,  NOS 

MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

(19) 

1 (5%) 

(50) 

4 (8%) 

2 (4X) 

(49) 

2 

(4%) 

♦HEMATOPOIETIC  SYSTEM 

MALIGNANT  LYMPHOMA,  NOS 

(19) 

1 (5%) 

(50) 

(49) 

1 

(2%) 

*BON£  HARROH 

SARCOMA,  NOS,  METASTATIC 

(19) 

(48) 

1 (2%) 

(48) 

♦SPLEEN 

SARCOMA.  NOS.  METASTATIC 

(18) 

(48) 

1 (2%) 

(49) 

* 


NUjBBEB 

NUHBEB 


or  ANIMALS  WITH  TISSUE 
CP  ANIMALS  NECBOPSIED 


EXAMINED  MICaOSCOPICALLY 
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TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 

MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

HEMA  NGIOMA 
HEM  ANGIOSAECOMA 

1 (6%) 
1 (6%) 

1 (2%) 

1 (2%) 
1 (2%) 

iflYMPH  NODE 

SAHCOMA,  NOS 

MALIG.  LYMPHOMA,  HISTIOCYTIC  TYPE 

(17) 

(47) 

1 (2%) 
1 (2%) 

(48) 

#LlVEfi 

MAIIG.LY  MPHOWA,  HISTIOCYTIC  TYPE 

(19) 

(49) 

1 (2%) 

(49) 

CIBCULATOBY  SYSTEM 

#H£ABT 

FIBBOSABCCMA,  METASTATIC 

(19) 

(50) 

1 (2%) 

(49) 

DIGiSIIVE  SYSTEM 

#LiVEB 

HEPATOCElLULAfi  ADENCMA 

HEP ATOCEllUlAB  CAECINOMA 

SABCOMA,  NOS,  METASTATIC 

FIBfiOSAfiCOMA,  METASTATIC 

LIPOSABCOMA,  METASTATIC 

HEMANGIOMA 

HEM  ANGIOSAECOMA 

HEM  AN  GIO  SABCOMA,  METASTATIC 

ANGIOSAECOMA 

(19) 

8 (42%) 
2 (11%) 

1 (5%) 

(49) 

12  (24%) 
3 (6%) 

1 (2%) 

1 (2%) 

1 (2%) 

(49) 

7 (14%) 

6 (12%) 

1 (2%) 

1 (2%) 

1 (2%) 

tSTOMACH 

ADENOCA  IN  ADENOMATOUS  POLYP 

(19) 

(48) 

(49) 

1 (2%) 

#IL£UM 

FIBEOSABCOMA,  METASTATIC 

(19) 

(48) 

1 (2%) 

(47) 

UBINAEY  SYSTEM 

#K1DN£Y 

LIPOSABCOMA,  METASTATIC 

(19) 

(48) 

(49) 

1 (2%) 

iiNDOCEINE  SYSTEM 

#Ai;BENAL 

COETICAL  ADENOMA 

(19) 

3 (16%) 

(43) 

4 19%) 

(47) 

5 (11%) 

» NUUBEB 
* NUMBEfi 


OF  AiilMiiLS  WITH  TISSUE  EXAMINED  M ICfiOS  COP  ICALLY 
OF  ANIMAiS  NECBOPSIED 


52 


TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

•THYROID 

FOlilCULAR-CELL  CARCINOMA 
PAPILLARY  CYSTADENOCARCINOMA,NOS 

(18) 

1 (6X) 

(46) 

1 (2*) 
1 (2*) 

(48) 

•PANCREATIC  ISLETS 

ISLET-CELL  ADENOMA 

(17) 

1 (6«) 

(45) 

3 (1%) 

(49) 

REPRODUCTIVE  SYSTEM 

OSEMINAI  VESICLE 

PAPILLARY  CYSTADENOMA,  NOS 

(19) 

(50) 

1 (2X) 

(49) 

♦EPIDIDYMIS 

LIPOSARCOMA,  METASTATIC 

(19) 

(50) 

(49) 

1 (2«) 

NERVOUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

♦eye/lacrimal  gland 
PAPILLAE  Y ADENOMA 

(19) 

1 (5%) 

(50) 

1 (2%) 

(49) 

3 (6X) 

MUSCULOSKELETAL  SYSTEM 

♦RIB 

FIBROSARCOMA 

(19) 

(50) 

1 (2%) 

(49) 

BODY  CAVITIES 

♦ MESENTERY 

FIBROSARCOMA,  METASTATIC 

(19) 

(50) 

1 12%) 

(49) 

ALL  OTH£R  SYSIiittS 


IHONE 


« 

* 


NUMBER  CE  ANIMALS 
NUMBER  CF  ANIMALS 


liilTH  TISSUE 
NECEOPSIED 


EXAMINED  MICROSCOPICALLY 
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TABLE  B1.  MALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 


LOW  DOSE 


HIGH  DOSE 


AMIML  DISPOSITION  SUMMARY 


ANIMALS  INITIALLY  IN  STUDY  20 

NATURAL  DtATha)  3 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 

TERMINAL  SACRIFICE  16 

ANIMAL  MISSING  1 


50 

7 


43 


50 

7 


43 


a>  INCLUDES  AUTOLYZr,D  ANIMALS 


TUMOR  SUMMARY 

31  28 

49  39 

21  18 

29  22 

18  1b 

20  17 

3 3 

9 7 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMCRS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

« SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


TOTAL  ANIMALS  WITH  PRIMARY  TUMORS*  13 
TOTAL  PRIMARY  TUMORS  22 

TOTAL  ANIMALS  WITH  BENIGN  TUMORS  8 

TOTAL  BENIGN  TUMORS  15 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  6 
TOTAL  MALIGNANT  TUMORS  7 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
iOTAL  SECONDARY  TUMCRS 


TABLE  B2 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE 
ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 


X 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ANIM  ALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

MISSING 

1 

aNIMALS 

NEC  ECPSIiD 

20 

49 

48 

ANIMALS 

EXAMINC.D  HISTOPATHOLOGICALLY 

20 

49 

48 

INTtGUMLNIAB  y SYSTi,M 


♦SUBCUI  IlSSUi. 

FI EECSAFCOMA 

ANGIOSAHCOM  A 
Ni.  UBOFI  EEOSAECOM  A 


(20)  (49)  (48) 

1 (2%)  1 (2%) 
1 12%) 

1 (2«) 


ttbSPlEAICBY  SYSTbM 
«LUNG 

ALV EOIAE/SECNCHIOLAE  ADENOMA 
ALVtOLAB/BfiCNCHiOLAE  CAfiClNOMA 
fIBEOSAECOMA,  METASTATIC 
LEIOMYOS AECOMA,  METASTATIC 


(20) 

(49) 

(48) 

1 (2%) 

1 (2%) 

2 (4%) 

1 (2%) 

1 (2%) 

1 (2%) 

HEMATOPOIETIC  SYSTEM 


♦MULTIPLE  OEGANS 

MALIGNANT  LYMPHOMA,  NOS 
MALIG-L YMPHOM A,  HISTIOCYTIC 
GEANUIOCYIIC  LEUKEMIA 

TYPE 

(20) 

3 (15%) 

1 (5%) 

(4  9) 

10  (20%) 
1 (2%) 

(48) 

2 

3 

(4%) 

(6X) 

»BON£  MAEEOW 
HEMANGIOMA 

(20) 

1 (5%) 

(49) 

(48) 

ISPLtEN 

HEMANGIOSAECOMA 
MALIGNANT  LYMPHOMA,  NOS 

(20) 

2 (10%) 

(49) 

1 (2%) 

(47) 

• MESENIEEIC  L.  NODE 

aDENOCAECINOMA,  NOS,  METASTATIC 

(19) 

(49) 

1 (2%) 

(47) 

JfSlCMACH 

MAIIG.LY  MPHOMA,  HISTIOCYTIC 

TY  PE 

(20) 

(48) 

1_J2%1 

(48) 

« 

* 


NUMB  EE 
NUMB  EE 


Cf  ANIMALS  WITH  TISSUE 
CF  ANIMhLS  NECfiCPSIED 


EX  AMINtD 


MICBOSCOPICALLY 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


SIHYKUS 

THYKOMA 

MALIGNANT  LYMPHOMA,  NOS 


(14) 

2 (14SS) 


(30) 

1 (3X) 


(34) 


l,.aoulaioey  system 


NONE 


i>IG£,STIVE  SYSIEM 


SLIDER 

(20) 

(49) 

(48) 

HEPATOCEILULAR  ADiNCMA 

1 (5X) 

3 (6S) 

2 (4X) 

HEP ATOCEilULAR  CARCINOMA 
HEM  ANGIOSARCOMA 

^ (2%) 

1 (2%) 

eSIOMACH 

(20) 

(48) 

(48) 

SgUAMOUS  Oi,IL  CARCINOMA 
Ai,iNCCA£ClNOMA,  NOS 

1 (2X) 

1 (2X) 

(20) 

(49) 

(46) 

ADiNCCAECINCMA,  NOS 

1 (234) 

URINARY  SYSTEM 

5K1DNEY 

(20) 

(49) 

(48) 

HEMANGIOMA 

1 (2X) 

iiNi^OCBINE  SYSIiM 


IfPITUITARY 

(17) 

(45) 

(44) 

ADENOMA,  NOS 
CHROMOPHOBE  ADENOMA 

4 (24X) 

1 (2X) 
4 (9X) 

1 

(2%) 

#A  CRENAL 

(20) 

(49) 

(48) 

CORTICAL  ADENOMA 

2 (10S) 

1 (2X) 

1 

(2X) 

•THYROID 

FOLLICULAR-CELL  ADENOMA 
PAPILLARY  CYSTADENOMA,  NOS 

(20) 

1 (5X) 

.(47) 

1 (2X) 

(46) 

ifPANCREAIIC  ISLETS 

(18) 

(46) 

(42) 

ISLET-CELL  ADENOMA 

. _ J i6Xl-  _ . 



* NUM5EE  Of  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECEOPSIED 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  OOSE 

HIGH  OOSE 

RaPRODUCTIVE  system 

•MAMMARY  GLAND 

ADENOCARCINOMA,  NOS 

(20) 

(49) 

3 (6*) 

(48) 

1 (2X) 

iUTEBUS 

ENDOMETRIAL  STROMAL  POLYP 

BEM  AN  GIO  MA 

HEM  ANGIOSARCOMA 

(20) 

(48) 

1 (2%) 

(45) 

3 (7%) 

1 (2%) 

•OVARY 

PAPILLARY  CYSTADENOMA,  NOS 
TERATOMA,  BENIGN 
HEM  ANGIOMA 

(17) 

(48) 

1 (2%) 
1 (2*) 
1 (2%) 

(47) 

NERVOUS  SYSTaM 

NONE 

SPaCIAL  SENSE  ORGANS 

•EYE/LACRIMAl  GLAND 
PAPILLAE  Y ADENOMA 

PAPILLAR  Y CYSTADENOCARCINOMA, NOS 

(20) 

(49) 

1 (2%) 

(48) 

1 12%) 

M use UaO SKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

•ABDOMINAL  CAVITY 
LEIOMYOSARCOMA 

(20) 

(49) 

(48) 

1 (2%) 

•PaRITONEUM 

MaSOTHELIOMA,  NOS 

(20) 

(49) 

(48) 

1 (2%) 

ALL  OTHER  SYSTaMS 

NONE 

t NUMBEfi  OF  ANIMALS  HITH  TISSUE  EXAMINED  M ICBOS COP ICALLY 
* NUMBER  OF  ANIMALS  NECECPSIED 
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TABLE  B2.  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL  LOWOOSE  HIGH  DOSE 


iiNIMAI.  EISPCSIXION  SUMMAHY 


ANIMALS  INIIIAllY  IN  SIUDY 
NATliBAL  ULAThdl 
MOBIEUND  SACRIFICE 
SCHIEULII  SACRIFICE 
ACCIRENTAllY  KIlLx.D 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 


20 


17 


50 

10 


40 


50 


40 

1 


0)  INCLUDES  AUIOLYZED  ANIMALS 


lUMCR  SUMMARY 


TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 
TOTAL  PRIMARY  TUMORS 


14 

18 


30 

42 


20 

22 


TOTAL  ANIMALS  fcITH  BENIGN  TUMORS 
TOTAL  BENIGN  TUMORS 


7 

10 


13 

17 


TOTAL  ANIMALS  WITH  MAIIGNANT  TUMORS 
TOTAL  MALIGNANT  TUMORS 


22 

25 


11 


12 


TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 
TOTAL  SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PRIMARY  TUMORS;  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
IN  RATS  ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 
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TABLE  Cl 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS 
ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMALS  INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS  NECEOPSIED 

20 

50 

50 

ANIMALS  EXAMINED  HISTO P AT HOLOGICALLY 

20 

50 

50 

INIeGUHENTA EY  SYSTEM 

*SKIN 

(20) 

(50) 

(53) 

EPIDEBMAi  INCLUSION  CYST 
ULCER,  CHRONIC 

1 (2%) 

2 

(4%) 

RbSPIEATOEY  SYSTEM 

«LUNG 

(20) 

(50) 

(50) 

EMPHYSEMA,  NOS 
HYPERPLASIA,  ADENOMATOUS 
HYPERPLASIA,  ALVEOLAR  EPITHELIUM 

1 (5%) 

1 (2%) 

1 

(2%) 

ALUNG/ALVEOLI 

(20) 

(50) 

(50) 

EDEMA,  NOS 

1 

(2%) 

HEMATOPOIETIC  SYSTEM 

•HONE  MARROW 

(20) 

(50) 

(50) 

HYPERPLASIA,  HEMATOPOIETIC 

2 (10%) 

3 

(6%) 

•SPLEEN 

(20) 

(50) 

(49) 

HEMATOPOIESIS 

1 (2%) 

6 

(12%) 

• MANDIBULAR  L.  NODi, 

(20) 

(50) 

(50) 

LYMPHANGIECTA  SIS 

6 (30%) 

6 (12%) 

3 

(6%) 

CONGESTION,  NOS 

2 (4%) 

3 

(6%) 

FIBROSIS 

1 

(2%) 

PL  ASM ACYIOSIS 

1 

(2%) 

HYPERPLASIA,  RETICULUM  CELL 

1 (2%) 

1 

(2%) 

HYPlRPLASIA,  LYMPHOID 

1 (5%) 

4 (8%) 

1 

(2%) 

• PANCREATIC  L.NODE 

(20) 

(50) 

(50) 

LYMPHANGIECTASIS 

1 f5%) 

» 

* 


NUMBEB 
NUMB  EE 


Cf  ANIMALS  MITH  TISSUE 
OP  ANIMALS  NECEOPSIED 


EXAMINED 


MICfiOSCOPICALLY 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUEO) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

tMESENTEfilC  L.  NODji 

(20) 

(50) 

(50) 

LYMPHANGIECTASIS 
CONGESTION,  NOS 

1 

(5%) 

1 

(2%) 

2 

(4%) 

EDEMA,  NOS 

1 

(2%) 

HEMOEBHAGE 

1 

(2%) 

ATfiOPHY,  NOS 

1 

(5%) 

1 

(2%) 

HYPEBPLASi-A,  RETICULUM  CELL 

3 

(6%) 

5 

(10%) 

HYPERPLASIA,  LYMPHOID 

2 

(4%) 

#T  HYMUS 

(U) 

(37) 

(34) 

HEMORRHAGE 

2 

(6%) 

ATROPHY,  NOS 

13 

(100%) 

29 

(78%) 

21 

(62%) 

CIRCULATOBY  SYSTEM 

#HE ART 

(20) 

(50) 

(50) 

FIBROSIS,  FOCAL 

1 (2%) 

FIBROSIS,  DIFFUSE 

1 (2%) 

JJHiART/ATRIUM 

(20) 

(50) 

(50) 

THROMBOSIS,  NOS 

1 (2%) 

IMYOCABDIUM 

(20) 

(50) 

(50) 

INFLAMMATION,  NOS 

1 (2%) 

INFLAMMATION,  CHRONIC 

14  (70%) 

35  (70%) 

19  (38%) 

FI  BROSIS 

1 (5%) 

♦ PANCREATIC  ARTERY, 

(20) 

(50) 

(50) 

HYPERTROPHY,  NOS 

1 (5%) 

DaGi. STIVE  SYS.TjiM 

#SALIVARY  GLAND 

(20) 

(50) 

(50) 

FIBROSIS,  DIFFUSE 

1 (2%) 

#LI VER 

(20) 

(49) 

(50) 

FIBROSIS 

12  (60%) 

17  (35%) 

6 (12%) 

NECROSIS,  NOS 

3 (6%) 

NECROSIS,  COAGULATIVE 

1 (2%) 

1 (2%) 

LIPOIDOSIS 

2 (4%) 

3 (6%) 

ANGIECTASIS 

2 (4%) 

#LIVEE/CENTBILOBU  LAB 

(20) 

(49) 

(50) 

NECBOSIS,  NOS 



* NUMbEB  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICB03 COP ICALLY 

* NUMBEB  OF  ANIMALS  NECBOPSIED 
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TABLE  Cl.  MALE  RATS;  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  OOSE 

HIGH  OOSE 

LI  PCIDOSIS 

1 

(2%) 

fLlVEB/PEBIPOBTA  L 

(20) 

1 (49) 

(50) 

LIPOIDOSIS 

1 (5%) 

*LIVER/HEPAIOCyi£S 

(20) 

(49) 

(50) 

CYTCPLASBIC  VACUOLIZATION 

12  (60X) 

25  (51%) 

11 

(22%) 

HYPtBPLASIA,  NOS 

15  (75X) 

16  (33%) 

3 

(6%) 

#BILE  DUCT 

(20) 

(49) 

(50) 

HYPEBPLASIA,  NOS 

17  (85%) 

■38  (78%) 

35 

(70%) 

* PA  NC  E £A  S 

(19) 

(45) 

(47) 

INFLAMMATION,  CHBONIC 

1 (5%) 

1 (2%) 

2 

(4%) 

PBBlARTEfilTIS 

2 (11%) 

7 (16%) 

3 

(6%) 

APANCBEATIC  ACINUS 

(19) 

(45) 

(47) 

ATROPHY,  FOCAL 

1 (2%) 

1 

(2%) 

♦STOMACH 

(20) 

(48) 

(50) 

HYPEBPLASIA,  EPITHELIAL 

1 (2%) 

♦ SMALL  INTESTINE 

(20) 

(48) 

(50) 

HYPEBPLASIA,  LYMPHOID 

1 

(2%) 

♦DUODENUM 

(20) 

(48) 

(50) 

ULCER,  NOS 

1 (2%) 

♦ DUODENAL  MUCOSA 

(20) 

(48) 

(50) 

NECROSIS,  NOS 

1 (2%) 

♦ILEUM 

(20) 

(48) 

(50) 

ULCER,  CHRONIC 

1 (5%) 

UEINABY  SYSTEM 

♦KIDNEY 

(20) 

(50) 

(50) 

INFLAMMATION,  CHRONIC 

16  (80%) 

34  (68%) 

22 

(44%) 

INFLAMMATION,  CHRONIC  FOCAL 

1 

(2%) 

NEPHROPATHY 

3 (6%) 

12 

(24%) 

♦KIDNEY/CORIEI 

(20) 

(50) 

(50) 

CYST,  NOS 

1 

(2%) 

FIBROSIS,  DIFFUSE 

1 J2%1 

« NUJlBfiR  OF  AiilHALS 
♦ liUflBiE  OF  ANIKALS 


WITH  TISSU£  EXAMINiD 
NECEOPSIED 


MICEOSCOPICALL Y 


TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

»KIDNE  Y/GLOMERULUS 

(20) 

(50) 

(50) 

NEPHROPATHY 

3 (6%) 

1 (2%) 

#U£INABY  BLADDER 

(20) 

(46) 

(50) 

EROSION 

1 (2%) 

#U.  BLADDER/MUCOSA 

(20) 

(46) 

(50) 

NECROSIS,  NOS 

1 (2%) 

ENDOCRINE  SYSTEM 

#PITU ITARY 

(20) 

(48) 

(50) 

CYST,  NOS 

2 (10%) 

2 (4%) 

HEMORRHAGIC  CYST 

2 (10%) 

2 (4%) 

HYPERPLASIA,  NOS 

1 (2%) 

1 (2%) 

HYPERPLASIA,  FOCAL 

2 (4%) 

#Ai)RENAL 

(20) 

(50) 

(50) 

ANGIECIASI3 

5 (10%) 

3 (6%) 

ffADRENAL  CORTEX 

(20) 

(50) 

(50) 

LIPOIDOSIS 

2 (10%) 

4 (8%) 

1 (2%) 

HYPERPLASIA,  NOS 

2 (4%) 

AADRENAL  MEDULLA 

(20) 

(50) 

(50) 

HYPERPLASIA,  NOS 

1 (5%) 

♦THYROID 

(20) 

(48) 

(49) 

FOLLICULAR  CYST,  NOS 

2 (10%) 

HYPERPLASIA,  C-CELL 

2 (10%) 

2 (4%) 

2 (4%) 

♦PARATHYROID 

(2) 

(8) 

(14) 

HYPERPLASIA,  NOS 

1 (13%) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

(20) 

(50) 

(50) 

GALACTOCELE 

2 (10%) 

2 (4%) 

5 (12%) 

HYPERPLASIA,  NOS 

1 (2%) 

LACTATION 

1 (5%) 

1 (2%) 

♦PROSTATE 

(20) 

(44) 

(48) 

INFLAMMATION,  SUPPURATIVE 

1 (2%) 

1_i2%i 

« NUiUBEB  Of  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECEOPSIED 
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I 


TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUEO) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

INF  LA  MMA  IION,  ACUTE 
INFLAMMATION,  CBBONIC 
ATROPHY,  NOS 
HYPERPLASIA,  NOS 
HYPERPLASIA,  EPITHELIAL 
HYPERPLASIA,  FOCAL 

1 (5X) 

1 (5X) 

1 1 (55%) 
1 (5%) 

3 (7%) 

1 (2%) 
25  (57%) 

1 (2%) 

6 (13%) 

11  (23%) 

2 (4%) 

2 (4%) 

• TESTIS 

ATROPHY,  NOS 

HYPERPLASIA,  INTERSTITIAL  CELL 

(20) 

1 (5%) 

(50) 

2 (4%) 

(50) 

2 (4%) 
1 (2%) 

•TESTIS/TUBULE 

DEGENERATION,  NOS 

(20) 

(50) 

1 (2%) 

(50) 

•lpidieymis 

LIPOGRANULOMA 

(20) 

(50) 

(50) 

1 (2%) 

NERVOUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

*EY£ 

CATAR  ACT 

(20) 

14  (70%) 

(50) 

16  (32%) 

(50) 

7 (14%) 

*EYE  ANTERIOR  CHAMBER 
HEMORRHAGE 

(20) 

1 (5%) 

(50) 

(50) 

*£YE/CCRNEA 

calcification,  focal 

(20) 

1 (5%) 

(50) 

(50) 

♦EYEBALL  TUNICA  VASCU 
J.N  FLAM  MATION,  NOS 
INFLAMMATION,  ACUTE 
INFLAMMATION,  ACUTE/CHRONIC 
INFLAMMATION,  CHRONIC 

(20) 

6 (30%) 

(50) 

1 (2%) 

(50) 

1 (2%) 
1 (2%) 
1 (2%) 

♦EYE/BETINA 

ATROPHY,  NOS- 

(20) 

13  (65%) 

(50) 

16  (32%) 

(50)" 

6 (12%) 

MUSCULOSKELETAL  SYSTEM 

* BONE 

FIBROUS  OSTEODYSTROPHY 

(20) 

(50) 

1 i2%I 

(50) 

* NUMBEK  OF  ANIMALS  WITH  TISSDE  EXAMINED  MICfiOSCOPICALL  X 

* NUMBER  OF  ANIMALS  NECBOPSIED 
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TABLE  Cl.  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUEO) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


hOUY  CAVITIES 
NONE 


ALL  CTHEE  SYSTEMS 
NONE 


SPECIAL  MORPHOLOGY  SUMMARY 
NONE 


IF  NUMBER 
* NUMBER 


OF  ANIMALS  NITH  TISSUE  EXAMINED  MIC ROSCOPIC ALLY 
CF  ANIMALS  NECBOPSIED 
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TABLE  C2 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
ADMINISTERED  METHYL  PARATHION 


LESIONS  IN  FEMALE  RATS 
IN  THE  DIET 


MATCHED 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

20 

50 

50 

ANIMALS 

NECROPSIES 

20 

50 

47 

aNIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

20 

50 

47 

INIiGU  MiNTAEY  SYSTEM 
NONE 


EESPIRATOEY  SYSTEM 


#LUNG/BBCNCHUS 

(20) 

(50) 

(47) 

GRANULOMA,  FOREIGN  BODY 

1 

( 254) 

ALUNG /BRONCHIOLE 

(20) 

(50) 

(47) 

HYPERPLASIA,  ADENOMATOUS 

1 (2%) 

ALUNG 

(20) 

(50) 

(47) 

HYPEREMIA 

4 

(9X) 

i.u£.Kk,  NOS 

3 

(6  54) 

HEMORRHAGE 

4 

(9X) 

BRONCHOPNEUMONIA,  NOS 

1 

(2%) 

PNEUMONIA,  ASPIRATION 

1 (254) 

HYPERPLASIA,  ADENOMATOUS 

3 

(654) 

HYPERPLASIA,  ALVEOLAR  EPITHELIUM 

1 

(2*) 

HEMATOPOIETIC  SYSTEM 

ABONE  MARROW 

(20) 

(50) 

(47) 

HYPOPLASIA,  NOS 
HYPERPLASIA,  HEMATOPOIETIC 

1 (554) 

1 

( 254) 

ASPLEEN 

(20) 

(50) 

(47) 

FIBROSIS,  MULTIFOCAL 

1 

(254) 

SIDEROSIS 

HEMATOPOIESIS 

1 (554) 

1 

(2X) 

AMANDIBULAfi  L.  NODE 

(20) 

(49) 

(47) 

LYMPHANGIECTASIS 

1 i2XI 

S 

* 


MUMBEIi  OF  ANIMALS 
NUMBER  OF  ANIMALS 


WITH  TISSUE 
NECEOPSIED 


EXAMINED 


MICROSCOPICALLY 


TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

INFLAMMATION,  ACUTE 

1 (5%) 

1 (2%) 

HYP£RPLASJ:A,  lymphoid 

1 (5%) 

1 (2%) 

#M£S£NTERIC  L.  NODE 

(20J 

(49) 

(47) 

HEMORRHAGE 

1 

(2%) 

PIGMENTATION,  NOS 

1 

(2%) 

HYPERPLASIA,  NOS 
HYPERPLASIA,  LYMPHOID 

1 (5%) 

1 (2%) 

1 

(2%) 

#THYMUS 

(20) 

(46) 

(39) 

HYPEREMIA 

1 

(3%) 

HEMORRHAGE 

1 (2%) 

4 

(10%) 

ATROPHY,  NOS 

19  (95«) 

24  (52%) 

HYPERPLASIA,  LYMPHOID 

1 (2%) 

ITHYMIC  MEDULLA 

(20) 

(46) 

(39) 

HEMORRHAGE 

1 

(3%) 

CIRCULATORY  SYSTEM 

« HEART 

(20) 

(50) 

(47) 

FIBROSIS,  FOCAL 

1 

(2%) 

fHEART/ATRI UM 

(20) 

(50) 

(47) 

THROMBOSIS,  NOS 

1 (2%) 

IMYOCA  RDIUM 

(20) 

(50) 

(47) 

INFLAMMATION,  CHRONIC 
FIBROSIS 

11  (55%) 

15  (30%) 

2 

(4%) 

DEGENERATION,  NOS 

1 

(2%) 

NECROSIS,  NOS 

1 

(2%) 

* AORTA 

(20) 

(50) 

(47) 

INFLAMMATION,  FOCAL 

1 

(2%) 

#HEPAT1C  SINUSOID 

(20) 

(50) 

(47) 

HYPERPLASIA,  NOS 

1 

(2%) 

DIGESTIVE  SYSTEM 

asalivary  gland 

(20) 

^49) 

(46) 

FIBROSIS,  DIFFUSE 
ATROPHY.  NOS 

1 (5%) 

2_ 

Jill- 

,f  NUMBLR  OF  ANIMALS 
* NUMBER  OF  ANIMALS 


WITH  TISSUE  EXAMINED  MICROSCOPICALL Y 
NEC BOPSIED 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

' 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

»LI  VLB 

(20) 

(50) 

(47) 

INFLAMMATION,  G BA  NULOMAIOU  S 
INFLAMMATION,  NECBO  G BA  N 

1 (2%) 

1 (2%) 

FIBBOSIS 

1 (5%) 

2 (4%) 

NECROSIS,  NOS 

1 (5%) 

1 (2%) 

1 (2%) 

LIPOIDOSIS 

1 (2%) 

2 (4%) 

BASOPHILIC  CYTO  CHANGE 

6 (12%) 

12  (26%) 

FOCAL  CELLULAR  CHANGE 

1 (5%) 

2 (4%) 

1 (2%) 

HYPERPLASIA,  NOS 

1 (2%) 

ALIVER/PERIPOBTAL 

(20) 

(50) 

(47) 

LIPOIDOSIS 

1 (2%) 

#LI VEB/H  EPA IOC YTES 

(20) 

(50) 

(47) 

NECBOSIS,  NOS 
CYTOPLASMIC  VACUOLIZATION 

2 (10%) 

1 (2%) 

HYPERPLASIA,  NOS 

18  (90%) 

32  (64%) 

#HILE  DUCT 

(20) 

(50) 

(47) 

HYPERPLASIA,  NOS 

9 (45%) 

12  (24%) 

APaNCBEAS 

(20) 

(50) 

(44) 

INFLAMMATION,  CHRONIC 

1 (5%) 

1 (2%) 

♦ PANCREATIC  ACINUS 

(20) 

(50) 

(44) 

ATROPHY,  FOCAL 

1 (2%) 

♦SICMACH 

(20) 

(50) 

(47) 

INFLAMMATION,  CHRONIC 

1 (5%) 

♦GASTRIC  MUCOSA 

(eO) 

(50) 

(47) 

ULCER,  NOS 

2 (4%) 

1 (2%) 

♦COLON 

(^0) 

(48) 

(47) 

NEMATODIASIS 

1 (2%) 

URINARY  SYSTEM 

♦KIDNEY 

(20) 

(50) 

(47) 

HYDRONEPHROSI S 

1 (5%) 

INFLAMM  ATION,  CHRONIC 

4 (20%) 

2 (4%) 

NEPHROPATHY 

2 (4%) 

3 (6%) 

♦KIDNEY/CCRTEX 

(20) 

(50) 

(47) 

CYST.  NOS 

J_J2iI_ 

* 

* 


NUHBEB  OF  ANIMALS 
NUMBLB  OF  ANIMALS 


WITH  TISSUE 
NECfiOPSIED 


EXAMINED 


MICBOSCOPICALLY 
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TABLE  C2.  FEMALE  RATS;  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

DEG  ENLBA  TICN,  NOS 

1 (2%) 

#K1DNEY/GLC«EBULUS 

(20) 

(50) 

(47) 

Nr,PHBOPATHY 

1 (5f.) 

1 (2%) 

ENDOCfilNE  SYSTEM 

^PITUITARY 

(20) 

(50) 

(47) 

CYST,  NOS 

1 (5ii) 

7 (14%) 

2 (4%) 

HEMORRHAGIC  CYST 

2 (4%) 

HYPERPLASIA,  CHROMOPHOBE-CELL 

1 (2%) 

♦ADRENAL 

(20) 

(50) 

(47) 

ANGIECTASIS 

2 (4%) 

*Ai.BENAL/CAPSULE 

(20) 

(50) 

(47) 

FIBROSIS 

1 (2%) 

♦ADRENAL  CORTEX 

(20) 

(50) 

(47) 

CYST,  NOS 

1 (5%) 

LIPOIDOSIS 

1 (5%) 

2 (4%) 

HYPERPLASIA,  NOS 

7 (35%) 

4 (8%) 

♦ iiDRENAL  MELULLA 

(20) 

(50) 

(47) 

LYMPHCCYICSIS 

1 (2%) 

♦THYROID 

(20) 

(49) 

(47) 

FOLLICULAR  CYST,  NOS 

1 (2%) 

HYPERPLASIA,  C-CELE 

1 (5%) 

7 (14%) 

1 (2%) 

REPRODUCTIVE  SYSTEM 

♦ MAMMARY  GLAND 

(20) 

(50) 

(47) 

GALACTOCELE 

11  (55%) 

4 (8%) 

3 (6%) 

HYPERPLASIA,  CYSTIC 

1 (2%) 

LACTATION 

1 (2%) 

1 (2%) 

♦UTERUS 

(20) 

(50) 

(46) 

HYDROMET  RA 

2 (4%) 

LIPOGRAN  ULUMA 

1 (5%) 

♦UTERUS/ENDCMETRIUM 

(20) 

(50) 

(46) 

CYST-  NOS 

3 M5%) 

1 12%) 

_ 

* 


NU  Mb  EB 
NUMBEB 


CF  ANIMALS  WITH  TISSUE 
CF  ANIMALS  NEC6CPSIED 


EXAMINED  MICROSCOPICALLY 
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TABLE  C2.  FEMALE  RATS:  IMONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

INFLAMMATION,  VESICULAR 
HYPERPLASIA,  NOS 

1 (2») 
1 (2X) 

1 

(2X) 

•UTERUS/ MYOMETRIUM 
HEMORRHAGE 

(20) 

1 (5%) 

(50) 

(46) 

•OVARY 

CORPUS  lUTEUM  CYST 

(20) 

(50) 

1 (2X) 

(46) 

NERVOUS  SYSTEM 

•CEREBRAL  VENTRICLE 
DILATATION,  NOS 

(20) 

(50) 

1 (2X) 

(47) 

1 

(2X) 

•BRAIN 

ATROPHY,  PRESSURE 

(20) 

1 (5%) 

(50) 

(47) 

SPECIAL  SENSE  ORGANS 

**YE 

CATAR ACT 

(20) 

(50) 

3 (6X) 

(47) 

2 

(4X) 

♦EYE/RETINA 

ATROPHY,  NOS 
DYSPLASIA,  NOS 

(20) 

(50) 

4 (8X) 

(47) 

1 

(2%) 

♦EYE/CRYSTALLINL  LENS 
DEGENERATION,  NOS 

(20) 

(50) 

(47) 

1 

(2«) 

MUSCULOSKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

NONE 

ALL  CTHLB  SYSTLMS 


AuIPOSE  TISSUi, 
LIP  CG  RA  N ULOMA 


1 


» 

* 


MUM3LR 

NUMBER 


OF  AWIMALS  MITH  TISSUE 
CF  ANIMALS  NECBOPSIED 


EXAMINED 


MICROSCOPICALLY 
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TABLE  C2.  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

SPECIAL  MORPHOLOGY  SUMMARY 
NO  LESION  REPORTED 

1 

5 

AU  TC/ NECROPSY /HI  STO  PERF 

1 

2 

AUTCLYSIS/NC  NECROPSY 

3 

» 

* 


KUMBEE  CF  ANIiSALS 
NUMBER  CF  ANIMAIS 


HIIH  IISSUE 
NECEOPSIED 


EXAMINED  MICROSCOPICALLY 


I 
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SUMMARY 
IN  MICE 


APPENDIX  D 


OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS 
ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 
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I 

I 
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TABLE  D1. 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE 
ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS  IMTIALLX  IN  STUDY 

20 

50 

50 

ANIMALS  HISSING 

1 

ANIMALS  NECBOPSIED 

1 9 

50 

49 

ANIMALS  EXAMINED  HI STOPAIHOLOGICALL Y 

19 

50 

49 

INTEGUMENTABY  SYSTEM 

*SKIN 

(19) 

(50) 

(49) 

CYST,  NOS 

EPIDERMAL  INCLUSION  CYST 

1 (5S) 

1 (2%) 

SEBACEOUS  CYST 
ABSCESS,  CHRONIC 

1 (5%) 

1 (2%) 

1 (2%) 

*S0BCUT  TISSUE 

(19) 

(50) 

(49) 

ABSCESS,  CHRONIC 

1 (5%) 

1 (2%) 

BE  SPIRAIOHY  SYSTEM 

BLUNG 

(19) 

(50) 

(49) 

INFLAMMATION,  FOCAL 

1 (2%) 

HYPERPLASIA,  ALVEOLAE  EPITHELIUM 

1 (5%) 

1 (2%) 

»LU  NG/ALVEOLI 

(19) 

(50) 

(49) 

EDEMA,  NOS 
HISTIOCYTOSIS 

1 (5X) 

1 (2%) 

HEMATOPOIETIC  SYSTEM 

>BONE  MARROU 

(19) 

(48) 

(48) 

HYPERPLASIA,  HEMATOPOIETIC 

1 (2%) 

SSPLEEN 

(18) 

(48) 

(49) 

HYPERPLASIA,  LYMPHOID 

7 (39%) 

17  (35%) 

14  (29%) 

HEMATOPOIESIS 

1 (2%) 

2 (4%) 

♦LYMPH  NODE 

(17) 

(47) 

(48) 

GBANUIOMA,  NOS 

1 (2%) 

♦ MANDIBULAR  L.  NODE 

(17) 

(47) 

(48) 

- HYPERPLASIA,  LYMPHOID 

7 n 5% ) 

2_J4J1_ 

> 

* 


NUilBiE 

NUMB£fi 


OF  ANIMALS  WITH  TISSUE 
OF  ANIMAIS  NECBOFSIED 


EXAMINED  MICfiOSCOPICALLY 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


HEMATOPOIESIS 

1 

(2%) 

#MESENTEEIC  L.  NODt 

(17) 

(47) 

(48) 

CONGESTION,  NOS 

2 

(12%) 

2 

(4%) 

HEMOBBHAGE 

1 

(6%) 

3 

(6%) 

7 

(15%) 

INFLAMMATION,  NOS 
INFLAMMATION,  ACUTE 

2 

(4%) 

3 

(6%) 

INFLAMMATION,  ACUTE  HEMOBEHAGIC 
LYMPHOID  DEPLETION 

1 

(2%) 

3 

(6%) 

HYPEEPLASIA,  RETICULUM  CELL 

3 

(18%) 

1 

(2%) 

3 

(6%) 

HYPERPLASIA,  LYMPHOID 

2 

(12%) 

15 

(32%) 

13 

(27%) 

HEMATOPOIESIS 

8 

(47%) 

12 

(26%) 

#THYMUS 

(12) 

(35) 

(35) 

ATROPHY,  NOS 

8 

(67%) 

32 

(91%) 

30 

(86%) 

HYPERPLASIA,  LYMPHOID 

1 

(8%) 

1 

(3%) 

Ci.RCULAIORY  SYSIr,M 

#EiGHT  VENTRICLE 

(19) 

(50) 

(49) 

THBOMBOSIS,  NOS 

1 

(2%) 

DIGESTIVE  SYSTEM 

#LIV£B 

(19) 

(49) 

(49) 

LYMPHOCYTIC  INFLAMMATORY  INFILTR 

1 

(2%) 

INFABCT,  NOS 
LIPOIDOSIS 

1 

(5%) 

2 

(4%) 

3 

(6X) 

HYPERTROPHY,  FOCAL 

1 

(2%) 

JLIVER/HEPATOCYIES 

(19) 

(49) 

(49) 

LIPOIDOSIS 

1 

(5%) 

1 

(2%) 

CYTOPLASMIC  VACUOLIZATION 

1 

(2%) 

2 

(4%) 

HYPEEPLASIA,  NOS 

1 

(5%) 

1 

(2%) 

*GAILBIA  EDEE 

(19) 

(50) 

(49) 

HYPERPLASIA,  EPITHELIAL 
POLYP 

1 

(2%) 

1 

(2%) 

♦MUCOSA  OF  GALLBLADDE 

(19) 

(50) 

(49) 

CYST,  NOS 

1 

(5%) 

#STOMACH 

(19) 

(48) 

(49) 

HYPERPLASIA,  EPITHELIAL 

1 

J5%I 

* NUMB£B 

♦ NUMBEB 


OF  ANIMALS  WITH  TISSUE 
OF  ANIMALS  NECBOPSIED 


EXAMINED  MICBOSCOPICALLY 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

•GASTRIC  FUNDUS 

HYPERPLASIA,  EPITHELIAL 

(19) 

(48) 

1 {2%) 

(49) 

• PEYEBS  PATCH 

INFIAMMAIION,  ACUTE 
HYPERPLASIA,  LYMPHOID 

(19) 

(48) 

1 (2%) 
1 (2%) 

(47) 

1 (2%) 

URINARY  SYSTEM 

•KIDNE  Y 

HYDRONEPHROSIS 

LYMPHOCYTIC  INFLAMMATORY  INFILTE 
INFARCT,  HjiALED 

(19) 

1 (5%) 

(4  8) 

1 (2%) 

1 (2%) 

(49) 

1 {2%) 
4 (8X) 

•KIDNEY/COETEX 
CYST,  NOS 

(19) 

(48) 

(49) 

2 (4%) 

• KIENEY/EEL  VIS 

INFLAMMATION,  SUPPURATIVE 
INFLAMMATION,  ACUTE 
HYPERPLASIA,  EPITHELIAL 

(19) 

1 (5X) 

(48) 

1 (2%) 

1 (2%) 

(49) 

iURlNABY  BLADDER 

INFLAMMATION,  NOS 

(18) 

(44) 

1 (2X) 

(44) 

ENDOCRINE  SYSTEM 

♦PITUITARY 
CYST,  NOS 

(15) 

2 (13X) 

(42) 

1 (2X) 

(45) 

•ADRENAL  CORTEX 

HYPERPLASIA,  NOS 

(19) 

1 (5%) 

(43) 

(47) 

•ADRENAL  MEDULLA 

HYPERPLASIA,  NOS 

(19) 

(43) 

T (2X) 

(47) 

•THYROID 

FOLLICULAR  CYST,  NOS 
HYPERPLASIA,  FOLLICULAR-CELL 

(18) 

(46) 

2 (4*) 

(48)  , 

1 (2X) 

•PANCREATIC  ISLETS 
HYPERPLASIA.  NOS 

(17) 

(45) 

4 (9X) 

(49) 

4_i8ii, 

* 


NUHB  EG 
NUOBEB 


OF  ANIMALS  ilTH  TISSUE 
OF  ANIMALS  NECBOPSIED 


EXAMINED 


MICROSCOPICALLY 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 
GALACIOCELE 

(19) 

(50) 

1 (2%) 

(49) 

♦PREPUTIAL  GLAND 
DILATATION,  NOS 

(19) 

(50) 

1 (2%) 

(49) 

APROSIATE 

INFLAMMATION,  CHRONIC 

(17) 

1 (6%) 

(46) 

(46) 

*PROSIAIIC  GLAND 
HYPERPLASIA,  NOS 

(17) 

(46) 

(46) 

1 (2%) 

♦ SEMINAL  VESICLE 
DILATATICN,  NOS 
CYST,  NOS 
LIPOGRAN  ULOMA 

(19) 

6 (32%) 

(50) 

31  (62%) 
1 12%) 

(49) 

16  (33%) 
1 (2%) 

♦EPIDIDYMIS 

GRANULOMA,  NOS 

(19) 

(50) 

1 (2%) 

(49) 

1 (2%) 

NERVOUS  SYSTEM 

«BRAIN 

CORPORA  AMYLACEA 

(18) 

3 (17%) 

(47) 

8 (17%) 

(48) 

4 (8%) 

SPECIAL  SENSE  ORGANS 

♦EYE/CCRNEA 

INFLAMMATION,  CHRONIC 

(19) 

(50) 

(49) 

1 (2%) 

♦EYE/LACRIMAL  GLAND 
HYPERPLASIA,  NOS 

(19) 

(50) 

1 (2%) 

(49) 

musculoskeletal  system 

NONE 

BODY  CAVITIES 

• MESENTERY 

LIPOGRANULOMA 

(19) 

1 (5%) 

(50) 

(49) 

t NUMBER  OF 
♦ NUMBER  OF 


ANIMALS  WIIH  TISSUE 
ANIMALS  NECBOPSIED 


EXAMINED  MICROSCOPICALLY 
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TABLE  D1.  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  OOSE 

ALL  OTHER  SYSTEMS 

ADIPOSE  TISSUE 
LIPOGHAN  ULOMA 

SPECIAL  MORPHOLOGY  SUMMARY 

1 

ANIMAL  MISSING/NO  NECROPSY 
AUIOLYSIS/NO  NECROPSY 

1 

1 

» NUHBEfi  CF  ANIMALS  WITH  TISSUE  EXAMINED  MICfiOSCOPICALL  Y 
* NUMBZh  OF  ANIMALS  NECEOPSIED 
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TABLE  D2 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE 
ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMALS 

INITIALLY  IN  SILLY 

20 

50 

50 

ANIMALS 

MISS  INC 

1 

ANIMALS 

NECROPSIED 

20 

49 

48 

ANIMALS 

EXAMINED  HI STOPATriOLOGICALLY 

20 

49 

48 

INTEGUMENTARY  SYSTEM 

*SKIN 

(20) 

(49) 

(48) 

S£,baceous  cyst 

1 

(2%) 

INPLAMM AIIQN,  ACUTE/CHRONIC 
ALOPECIA 

1 

(2%) 

1 

(2%) 

RESPIRATORY  SYSTEM 

»LUNG 

(20) 

(49) 

(48) 

HYPERPLASIA,  ALVEOLAR  EPITHELIUM 
HISTIOCYTOSIS 

1 

(2%) 

1 

(2%) 

HEMATOPOIETIC  SYSTEM 

#BONE  MARROW 

(20) 

(49) 

(48) 

HYPERPLASIA,  HEMATOPOIETIC 

1 

12%) 

1 

(2%) 

HYPERPLASIA,  £,RYTHRCID 

1 

(2%) 

#SPLEEN 

(20) 

(49) 

(47) 

INFLAMMATION,  ACUTE 
INFLAMMATION,  FOCAL  GRANULOMATOU 

1 

(2%) 

1 

(2%) 

ADHESION,  NOS 

1 

(2%) 

HYPERPLASIA,  LYMPHOIL 

8 (4  0%) 

12 

(24%) 

13 

(28%) 

HEMATOPOIESIS 

1 (5%) 

5 

(10%) 

1 

(2%) 

#LYMPH  NODE 

(19) 

(49) 

(47) 

THROMBOSIS,  NOS 

1 

(2%) 

*MANDIBULAE  L-  NODE 

(19) 

(49) 

(47) 

HEMORRHAGIC  CYST 

1 

(2%) 

INFLAMMATION,  ACUTL 

1 

(2%) 

LYMPHOID  D£,PLETI0N 

1 

(2%) 

S NUMBtE  OP 
♦ NUMBEfi  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUEO) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


HYPEEPLASIA,  BEIICULUM  CELL 

1 (2%) 

riYPEBPLASlA,  LYMPHOID 

1 (5%) 

6 (12%) 

3 

(6%) 

IMESENTEBIC  L-  NODE 

(19) 

(49) 

(47) 

HEMOBBHAGE 

1 (2%) 

1 

(2%) 

LYMPHOID  i>ii,PLETION 

1 

(2%) 

HYPEBPLASIA,  RETICULUM  CELL 

2 (4%) 

1 

(2%) 

HYPERPLASIA,  LYMPHOID 

4 (21%) 

9 (18%) 

10 

(21%) 

HEM  ATOPO lESIS 

3 (16%) 

•THYMUS 

(14) 

(30) 

(34) 

HEMOBBHAGE 

1 

(3%) 

ATROPHY,  NOS 

7 (50%) 

16  (53%) 

29 

(85%) 

HYPEBPLASIA,  LYMPHOID 

2 (7%) 

CIBCULATOHY  SYSTEM 

• HE  ART 

(20) 

(49) 

(48) 

DEGENEBAIION,  GBANULAB 

1 

(2%) 

DIGESTIVE  SYSTEM 

•SALIVARY  GIAND 

(20) 

(47) 

(47) 

LYMPHOCYTIC  INFLAMMATOBY  INFILTE 

1 (5%) 

3 (6%) 

2 

(4%) 

HYPERPLASIA,  LYMPHOID 

1 

(2%) 

»LiyER 

(20) 

(49) 

(48) 

LYMPHOCYTIC  INFLAMMATOBY  INFILTE 

2 (10%) 

4 (8%) 

INFLAMMATION,  GB A NU lOMATOUS 

1 (5%) 

GRANULOMA,  NOS 

INFLAMMATION,  FOCAL  GBANULOMAIOU 

1 (5%) 

1 (2%) 

NECROSIS,  FOCAL 
NECROSIS,  COAGULATIVE 

1 (2%) 

1 

(2%) 

LIPOIDOSIS 

LYMPHOCYTOSIS 

1 (5%) 

1 (2%) 

1 

(2%) 

♦LIVER/HEPAIOCYTES 

(20) 

(49) 

(48) 

NECBOSIS,  NOS 

1 (5%) 

♦Gil  LLB  LA  DDES 

(20) 

(49) 

(48) 

HYPERPLASIA,  EPITHELIAL 

1 (2%) 

•PANCREAS 

(18) 

(46) 

(42) 

DIIATATICN/DUCTS 

1 

J2%) 

» MUHB££  OF 
♦ NUHB££  CF 


ANIMALS  WITH  TISSUE  EXAMINED 
ANIMALS  NECEOPSIED 


MICBOSCOPICALLY 
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TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUEO) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

INFLAMMATION,  CHRONIC 

1 

(2%) 

iPANCBEATIC  ACINUS 
ATfiOPHY,  NOS 

(18) 

(46) 

(42) 

1 

(2%) 

#SIOMACH 

INFLAMMAIION,  ACUTE 
PERIAETEBITIS 

(20) 

1 (5%) 

(48) 

(48) 

1 

(2%) 

#GASTRIC  MUCOSA 
CYST,  NOS 

(20) 

(48) 

1 (2%) 

(48) 

#GASTRIC  SEBOSA 

INFIAMMAIION,  CHRONIC 

(20) 

1 (5%) 

(48) 

(48) 

#PEY£BS  PATCH 

HYPZBPIASIA,  LYMPHOID 

(20) 

1 (5%) 

(49) 

(46) 

1 

(2%) 

UfilNABY  SYSTEM 

#KIDNEY 

LYMPHOCYTIC  INFLAMMATORY 
PERI ARTERITIS' 

INFARCT,  HEALED 
PLASM  AC  Y TO  SIS 
HYPERPLASIA,  LYMPHOID 

INFILTR 

(20) 

6 (30%) 

(49) 

4 (8%) 

1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 

(48) 

1 

(2%) 

tKIDNEY/GLOMEBULUS 

NEPHROPATHY 

(20) 

1 (5%) 

(49) 

^ OD 

(2%) 

#K1LNEY/PZL  VIS 

LYMPHOCYTIC  INFLAMMATORY 

INFILTR 

(20) 

(49) 

(48) 

1 

(2%) 

♦URINARY  BLADDiB 

LYMPHOCYTIC  INFLAMMATORY 
INFLAMMAIION,  CHRONIC 
HYPERPLASIA,  LYMPHOID 

INFILTR 

(19) 

(45) 

3 (7%) 

2 (4%) 

(43) 

1 

1 

(2%) 

(2%) 

aNDOCRINE  SYSTEM 

♦PITUITARY 
CYST,  NOS 

(17) 

(45) 

(44) 

1 

(2%) 

♦ADRENAL 

CYST.  NOS 

(20) 

(49) 

1 (2%) 

(48) 

S NUMB£fi 
* NUMBEB 


Cf  jiNIMALS  WITH  TISSUE  EXAMINED 
OF  ANIMALS  NECBOPSIED 


MICBOSCOPICAELY 
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TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


INFLAMMATION,  CHBONIC 

1 (5%) 

HEM  ATOPOILSIS 

1 (5%) 

»ADEENAL  COBTEX 

(20J 

(49) 

(48) 

CYST,  NOS 

1 (2X) 

HYPEEPLASiA,  NOS 

1 (2X) 

AThYBOID 

(20) 

(47) 

(46) 

CYSTIC  FOLLICLES 
HYPEEPLASIA,  FOLLIC ULAfi-CELL 

1 (2*) 

1 12%) 

iPANCEEATIC  ISLETS 

(18) 

(46) 

(42) 

HYPEEPLASIA,  NOS 

1 (2%) 

EEPEODUCTIVE  SYSTEM 

♦MAMMAEY  GLAND 

(20) 

(49) 

(48) 

GAL AC TO CELE 

1 

(2%) 

METAPLASIA,  SQUAMOUS 

1 

(2%) 

LACTATION 

1 

(2%) 

#UI£EUS 

(20) 

(48) 

(45) 

HYDBOMETEA 

3 (15%) 

3 (6%) 

3 

(7%) 

HYPEEPLASIA,  STROMAL 

1 

(2%) 

#UI EEU S/END CMETEIUM 

(lO) 

(48) 

(45) 

CYSr,  NOS 

3 

(7%) 

HYPEEPLASIA,  NOS 

3 (15%) 

5 (10%) 

15 

(33%) 

HYPEEPLASIA,  CYSTIC 

14  (70%) 

31  (65%) 

16 

(36%) 

•OVAEY/PABOVARIAN 

(20) 

(48) 

(45) 

INFAECT,  NOS 

1 

(2%) 

«OVAB Y 

(17) 

(48) 

(47) 

CYST,  NOS 

3 (6%) 

FOLLICULAR  CYST,  NOS 

2 (12%) 

8 (17%) 

5 

(11%) 

HEMORBHAGIC  CYST 

3 (6%) 

ATROPHY,  NOS 

15  (88%) 

25  (5e%) 

28 

(60%) 

#OVARY/FOLLICLE 

(17) 

(48) 

(47) 

HEMOEBHAGE 

1 (2%) 

HEMORRHAGIC  CYST 

1 (2%) 

1 

(2%) 

NEfiVOUS  SYSTEM 

ABE  AIN 

(18) 

(49) 

(48) 

PEfilVASCULAB  CUFFING 

# NUMBEB  OF 

* NUMBEB  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICEOSCOPICALLY 
ANIMALS  NECBOPSIED 
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TABLE  D2.  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL  LOW  DOSE  HIGH  DOSE 


CORfOEA  AHYLACilA  2 (11%)  5 (10%) 


SPECIAL  SENSE  ORGANS 
NONE 


MUSCULOSKELETAL  SYSTEM 


♦BONE 

RE  SORPTION 

(20) 

(49) 

1 (2%) 

(48) 

♦JOINT 

OSTEOARTRRITIS 

(20) 

(49) 

(48) 

1 (2%) 

BODY  CAVITIES 

♦ ABDOMINAL  CAVITY 
LIPCGfiAN  ULOMA 

(20) 

(49) 

(48) 

1 (2%) 

♦PERITONEUM 

INFLAMMATION,  ACUTE 

(20) 

(49) 

(48) 

1 (2%) 

♦ MESENTERY 

HEMORRHAGIC  CYST 

(20) 

(49) 

(48) 

1 (2%) 

ALL  OTHER  SYSTEMS 

ADIPOSE  TISSUE 
LIPCGRANULOMA 

1 

1 

1 

SPECIAL  MCBPHOLOGY  SUMMARY 


ANIMAL  MISSING/NO  NECROPSY  1 

AUTOLYSIS/NC  NECROPSY  1 1 


« 

* 


NUMBER 

NUMBER 


CF  ANIMALS 
OF  ANIMALS 


WIIH  TISSUE  EXAMINED  MICROSCOPICALL  Y 
NECROPSIED 
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APPENDIX  E 


ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS 


IN  RATS  ADMINISTERED  METHYL  PARATHION  IN  THE  DIET 
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95%  confidence  interval  of  the  relative  risk  between  each  dosed  group  and  the  control  group. 
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Table  F2.  Analyses  of  the  Incidence  of  Primary  Tumors  in  Female  Mice 
Administered  Methyl  Parathion  in  the  Diet  (a) 
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Table  F2.  Analyses  of  the  Incidence  of  Primary  Tumors  in  Female  Mice 
Administered  Methyl  Parathion  in  the  Diet  (a) 

(continued) 
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Table  F2.  Analyses  of  the  Incidence  of  Primary  Tumors  in  Female  Mice 
Administered  Methyl  Parathion  in  the  Diet  (a) 

(continued) 

Matched  Low  High 

Topography;  Morphology  Control  Dose  Dose 
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Review  of  the  Bioassay  of  Methyl  Parathion*  for  Carcinogenicity 
by  the  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  on  Environmental  Carcinogens 


December  13,  1978 


The  Clearinghouse  on  Environmental  Carcinogens  was  established 
in  May,  1976,  in  compliance  with  DHEW  Committee  Regulations  and  the 
Provisions  of  the  Federal  Advisory  Committee  Act.  The  purpose  of 
the  Clearinghouse  is  to  advise  the  Director  of  the  National  Cancer 
Institute  on  the  Institute's  bioassay  program  to  identify  and  evaluate 
chemical  carcinogens  in  the  environment  to  which  humans  may  be  exposed. 
The  members  of  the  Clearinghouse  have  been  drawn  from  academia,  industry, 
organized  labor,  public  interest  groups,  and  State  health  officials. 
Members  have  been  selected  on  the  basis  of  their  experience  in  carcino- 
genesis or  related  fields  and,  collectively,  provide  expertise  in 
chemistry,  biochemistry,  biostatistics,  toxicology,  pathology,  and 
epidemiology.  Representatives  of  various  Governmental  agencies  parti- 
cipate as  ad  hoc  members.  The  Data  Evaluation/Risk  Assessment  Subgroup 
of  the  Clearinghouse  is  charged  with  the  responsibility  of  providing 
a peer  review  of  reports  prepared  on  NCI-sponsored  bioassays  of  chemicals 
studied  for  carcinogenicity.  It  is  in  this  context  that  the  below  cri- 
tique is  given  on  the  bloassay  of  Methyl  Parathion. 

The  reviewer  for  the  report  on  the  bioassay  of  Methyl  Parathion 
agreed  with  the  conclusion  that  the  compound  was  not  carcinogenic 
under  the  conditions  of  test.  After  a brief  description  of  the  ex- 
perimental design,  he  said  that  no  data  were  given  on  the  stability 
and  content  of  the  compound  in  the  diet  mix  and  that  the  size  of  the 
matched  control  groups  was  too  small.  He  added,  however,  that  the 
shortcomings  were  not  significant.  Based  on  the  results  of  the  study, 
the  reviewer  said  that  Methyl  Parathion  would  not  appear  to  pose  a 
risk  of  cancer  for  human  beings.  He  moved  that  the  report  on  the 
bioassay  of  the  compound  be  accepted  as  written.  The  motion  was 
seconded  and  approved  without  objection. 

Clearinghouse  Members  Present: 

Arnold  L.  Brown  (Chairman) , University  of  Wisconsin  Medical  School 

Joseph  Highland,  Environmental  Defense  Fund 

William  Lijlnsky,  Frederick  Cancer  Research  Center 

Henry  Pitot,  University  of  Wisconsin  Medical  Center 

Verne  A.  Ray,  Pfizer  Medical  Research  Laboratory 

Verald  K.  Rowe,  Dow  Chemical  USA 

Michael  Shimkln,  University  of  California  at  San  Diego 
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Louise  Strong,  University  of  Texas  Health  Sciences  Center 
Kenneth  Wilcox,  Michigan  State  Health  Department 


Subsequent  to  this  review,  changes  may  have  been  made  in  the 
bioassay  report  either  as  a result  of  the  review  or  other  reasons. 
Thus,  certain  comments  and  criticisms  reflected  in  the  review  may 
no  longer  be  appropriate. 
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